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Abstract 
 
Today, the need for energy is increasing day by day and mankind is turning to 

bioenergy sources. City waste is a source of bioenergy and these wastes are not 

adequately marketed.  The conversion of city waste into energy and marketing as 

biomass will contribute to keeping cities clean as a habitat.   The emission standards 

of large cities reach dangerous levels for human health.  Aware of this situation, cities 

are building facilities such as waste processing and waste gas.  While generating energy 

from wastes, it is ensured that the city remains clean, and on the other hand, it 

contributes to meeting the energy needs of human beings. This study focuses on the 

conversion of city waste into energy and marketing as a source of bioenergy. Cities 

need to grow decently, contribute to employment and evaluate waste in the name of 

employment and economy for sustainable city. Bioenergy sources are increasingly 

important and biomass trade is being carried out that exceeds the borders of the city 

and country. Biomass trading   is also an opportunity to evaluate vegetable wastes that 

have not yet gained economic value in and around the city. In this study, the literature 

has been examined and observations related to city wastes in Sinop province and its 

districts and vegetable wastes in Gökırmak and Kızılırmak deposits are included. The 

findings show that more research and studies should be done on bioenergy resources 

and that urban waste should be evaluated and marketed among biomass resources. In 

addition, it is suggested to dispose of plant wastes in urban areas by burning and to 

evaluate them as biomass instead of causing pollution in living areas. 

 

Introduction 
 

Bioenergy is a type of energy that is defined as 
biomass and obtained from organic materials based on 
plant, animal and forest products and requires the use 
of technology. Availability of resource diversity, 
adoption as an environmentally friendly and reliable 
type of energy; The fact that it is suitable for heating, 
motor fuel and power generation increases the interest 

in this type of energy (Üstün & Genç, 2015: 157). In the 
studies carried out in the context of urban wastes and 
biomass resources, it is understood that very important 
biomass resources ignored or are unconsciously 
disposed of. The driving force in bioenergy studies is 
marketing-oriented entrepreneurs. According to 
Drucker, entrepreneurship has two main functions as 
marketing and innovation (Wei et al., 2014). Marketing 
and sales organization is also necessary for energy 
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services (Kindström et al., 2017). As in other products, 
marketing and entrepreneurs have a driving role for 
businesses in bioenergy studies. With the assumption 
that it can be a pioneer for entrepreneurs, urban wastes, 
biomass and bioenergy marketing are discussed in this 
study. 

Our lifestyle and consumption habits do not seem 
sustainable in terms of energy resources in the long run 
(Eichout, 2012). Each country has its own biomass 
resources as long as there is sun and the plant grows 
(Karayılmazlar et al., 2011). Today, biomass source is 
demanded as a sustainable and clean energy source. As 
long as there is source and demand, there is an energy 
market. The use of biomass resources on a European 
scale is described as a solution to reduce foreign 
dependency in electricity generation, heating/cooling, 
meeting the fuel needed for transportation, establishing 
new business lines and regional development (Carneiro 
& Ferreira, 2012). 

Considering future generations in energy, it is 
necessary to control the energy market by converting 
urban wastes and biomass resources into energy 
according to the current and future supply-demand 
balance. The market has social and economic 
dimensions through its production and sales philosophy 
(Doğar & Tunçez, 2021). Due to its social and economic 
dimensions, the idea that urban wastes have an energy 
value and that biomass resources should be converted 
into energy is a fact that is valued and supported by 
many developed countries (Sergey et al., 2017). 
Countries are in an effort to increase their energy 
resources, to search for alternative energy resources 
and to use potential energy resources and to control 
prices (Rashidi et al., 2022). Countries such as Austria, 
Germany and Sweden have established a market 
dominance in their regions for using biomass energy and 
have opened up to pellet markets outside Europe 
(IRENA, 2019). In Turkey, it causes economic losses due 
to the direct use of solid biomass resources from which 
the pellet is produced as wood without processing. 
Other biomass sources, including urban waste, are 
mostly released into nature or disposed of without being 
converted to bioenergy. 

Although it is more difficult to convert urban 
wastes and biomass resources into energy than fossil 
fuels, we need these resources for sustainability. When 
the transformation of biomass energy sources into 
bioenergy is analyzed with a marketing-oriented 
approach, three main market instruments emerge. The 
first is biomass resources and the bioenergy market. The 
second is the technology market needed for the 
processing of biomass resources. The third is the market 
formed by the agricultural culture of biomass resources. 
When the literature is examined, it is understood that 
biomass energy is a common subject of different 
disciplines such as marketers, energy experts, physicists, 
mechanical engineers and agriculturalists (Ruamsook & 
Thomchick, 2014). 

In this study, attention is drawn to urban waste and 
the above marketing tools are focused on bringing 
biomass resources to the market. The Covid-19 
pandemic, which has been experienced since December 
2019, and then the Russia-Ukraine war that started in 
February 2022 has revealed the importance of 
renewable and sustainable energy sources (Yana et al., 
2022). Countries have increased their efforts to produce 
renewable bioenergy sources from biomass and to meet 
their own needs in order to reduce foreign dependency. 
Cities as biomass resources and living spaces seem to be 
intertwined and affect each other. 

 
Scope and Information Collection  

 
 The study covers biomass marketing and the 

bioenergy side of urban waste. Urban wastes refer to 
organic wastes such as food, fruits, vegetables, garden 
lawns and wood chip wastes, which are seen as 
bioenergy sources. Biomass marketing focuses on 
biomass resources and the bioenergy market and the 
market formed in the processes of transformation to 
bioenergy. 

Research articles, review studies, TÜİK and Sinop 
Provincial Directorate of Environment and Urbanization 
data were used as materials. Academic studies were 
used as literature to create the background and 
conceptual framework of the research. The data on the 
relevant web pages for urban wastes and agricultural 
wastes were consulted. Information was received by 
phone from Sinop University Faculty of Fisheries on 
macro and micro algae from biomass sources and from 
19 Mayıs University, Faculty of Agriculture academicians 
on agricultural wastes.  

 
Municipal Waste 

 
Urban wastes have an important place among the 

total biomass resources for countries. According to a 
study conducted in Mississippi, the share of urban waste 
in biomass resources was calculated as 7%. In the 
calculations and studies, significant bioenergy gains 
have been obtained through municipal and non-
municipal solid wastes, landfills and land application 
facilities (Prez-Verdin et al., 2009). The vast majority of 
urban waste is disposed of by being transported directly 
to landfills. 

According to the information collected from the 
municipalities of the Turkish Statistical Institute (TÜİK) 
on urban wastes, household waste is 28 million 633 
thousand tons for 2020 (TÜİK, 2021). This figure does 
not include biomass such as manufacturing industry, 
organized industrial zone wastes and other wastes, 
landscape wastes, vineyard, garden and chip wastes. 
According to the data of Sinop Provincial Directorate of 
Environment and Urbanization, the amount of waste in 
Sinop province and districts is 32 thousand tons for 
2019. It is understood that wastes that can be a source 
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of biomass such as National Parks wastes and landscape 
wastes are included in the specified wastes (Sinop 
Province 2019 Annual Environmental Situation Report, 
2020). According to the report, 44% of the waste 
consists of organic, 8% paper and cardboard, and 10% 
park and garden waste. In the research conducted by 
Doğar and Tunçez (2021), food and plant wastes 
worldwide are seen as 44% as in Sinop scale. The 
information given in the research shows that tree and 
grass wastes can be accepted as 4% in the city. 

Apart from urban wastes, agricultural wastes, 
animal and forest wastes have a remarkable place in 
Sinop province and districts. Sinop is the leader in paddy 
production in the Black Sea Region with Samsun and 
Çorum provinces (UHK, 2011). According to the National 
Grain Council (UHK) data of 2010, the paddy produced 
throughout Sinop province is around 19 thousand tons. 
According to 2021 data, it is 32 thousand tons. 
According to the research conducted over the phone, 
half of the paddy produced is formed by paddy stalks. 
This stalk is destroyed by burning throughout Turkey. 
Since the paddy harvest is delayed to the autumn 
months, there is no temperature at which 
microorganisms that will rot the stem can grow and the 
winter season begins. For this reason, the agricultural 
producer finds the only solution in destroying his stalks 
by burning them. According to UHK, the solution is to 
add a stalk chopper to the harvesters and lay the ground 
stalk in the field. However, this requires additional 
expenses and the producer does not want to make this 
expense (UHK, 2011). 

 
Biomass and Bioenergy Market 

 
The concepts of biomass and bioenergy are 

interrelated concepts. Biomass; Apart from fossil fuels, 
they are organic substances of biological origin, 
including animal and vegetable (Sisman-Aydın, 2019). It 
is the only group of organic chemicals that can produce 
liquid fuel. Thanks to its energy density, it is accepted as 
an alternative fuel. (Zheng et al., 2022). Due to the 
continuous increase in energy costs in terms of 
competitive markets and in terms of the supply system, 
it is an easily available and renewable energy source 
(Ness & Moghtaderi, 2007). The continuous depletion of 
fossil fuels and the environmental pollution created in 
the process of their conversion to energy highlight 
biomass resources. 

The bioenergy is the converted form of biomass for 
consumption. In the production of biofuels such as 
biodiesel, biogas, biohydrogen, bioethanol and biooil, 
the source is biomass (Sisman-Aydın, 2019). Bioenergy 
studies were initiated by the International Energy 
Agency (IEA) in 1978. Since it is produced from various 
biomass sources including forest, agriculture and animal 
residues, bioenergy depends on biomass resources 
(Toklu, 2017:). Organic urban wastes are also shown as 
a source of biomass (Doğar & Tunçez, 2021). 

The biomass is produced directly or indirectly by 
living organisms. As stated by Doğar and Tunçez (2021), 
biomass, which is predominantly based on carbohydrate 
components, undergoes both physical and chemical 
processes and is converted into bioenergy in solid, liquid 
and gas forms with commercial properties. Plants use 
the energy from sunlight to convert CO2 and water into 
carbohydrates (sugar, starch, cellulose and lignin) 
through photosynthesis. Animals that feed on plants or 
other animals also produce biomass through organic 
waste. 

 The geographical structure, biomass resources 
and different needs of the countries offer different 
marketing opportunities. For example; It is suggested 
that forest product wastes can be a solution to meet the 
energy needs of small settlements in forested areas 
(Sergey et al., 2017). Although the development and 
sustainability of these regions are considered important, 
the bioenergy resources available in the region, 
technology support is required for the consumption of 
these resources. According to the International Energy 
Agency (IEA), it may be more expensive for countries to 
produce their own biomass resources than to buy from 
other countries due to expensive technology (IEA, 
2007). Turning low-grade wood waste into pellets and 
making them available to the consumer requires a 
simple pellet stove, a thermal power plant with 
advanced technology, and other equipment. Therefore, 
there is a need to encourage and encourage investors 
on biomass resources and bioenergy production. 
According to the IEA, the establishment of the 
international legal infrastructure and appropriate 
pricing can encourage entrepreneurs (IEA, 2007). 

 
Biomass Product Market and Sustainability 

 
Sustainable development is the common goal of 

businesses, cities and countries. Whether the biomass 
potential creates an advantage for sustainable 
development is the subject of research (Yılmaz, 2012). In 
the research by Beuchelt and Nassl (2019), the demand 
for biomass will increase as the governments turn to 
bioeconomy in the face of the gradual depletion of fossil 
fuels and climate changes. Global biomass potential is 
an important resource for sustainable development. It is 
foreseen that even food security will be endangered, 
assuming that the increasing demand on biomass 
resources will grow energy crops instead of food 
products in agricultural lands. This explains the future 
status of the biomass market as a product. 

 
Biomass Technology Market 

 
The biomass utilization technologies are divided 

into fuel conversion processes and energy production 
processes. In the fuel conversion process, the biomass is 
burned according to its type, converted to gas, left 
without oxygen and left to thermal decomposition 
(pyrolysis process) or biochemical processes are carried 
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out (Ness & Moghtaderi, 2007). In energy production 
processes, biomass is subjected to heating processes, 
fixed and mobile engines are used, evaporation, 
separation and transport processes are applied. 
According to the applied processes and processes, 
biomass usage technologies are developed on biofuel, 
biogas, heat and electricity. The process and applied 
processes to obtain energy from biomass are shown in 
Figure 1. 

The processes and ways to exploit biomass indicate 
the market infrastructure. Combustion, gasification, 
pyrolysis, hydrolysis, fermentation and digestion 
processes and the sub-processes for these, shown in 
Figure 1, show the ways of utilizing biomass. Biomass 
usage areas and processes give an idea in terms of 
marketing. The benefits produced are marketed to the 
industry and the final consumer. Technology is 
produced for the operations performed in these 
processes and the technology produced is also 
marketed. The environmental and human health 
damage during bioenergy production from biomass is 
sometimes a matter of discussion. Particles and gases 
emerging in wood smoke adversely affect human health 
and are claimed to cause lung, heart and vascular 
problems (Sözen, 2017). For this reason, the diversity in 
biomass resources is constantly being researched, and 
technology is developed and put on the market in order 
to prevent the damages and dangers that may arise. 

 
Biomass Culture Market 

 
Biomass resources consist of wastes of agricultural 

and forest products, energy plants, animal and urban 
wastes (Sivabalan et al., 2020). For the biomass culture 
market, it is useful to show the biomass resources in a 
way. The biomass sources produced by Sözen et al. are 
shown in the following figure (Figure 2): 

Today's biomass resources existed in the past. 
Today, however, technical resources that can convert 
biomass resources into energy are more developed and 
technology is an advantage for bioenergy production 
(Yada et al., 2022). One of the energy sources in Figure 
2 is algae. In a study conducted by Özdemir and Erkmen 
(2013) ten years ago, it is stated that 221 algae species 
are traded in 35 countries and used for different 
purposes in biotechnology, chemical industry and 
energy sectors. 

 
Macro and Micro Algae 

 
Algae; they are one of the most important sources 

of biomass, classified as macro and micro algae, and 
seen as oxygen and carbon dioxide converters. It is an 
important food source that contains fiber, fat, protein, 
potassium, magnesium, zinc, iron elements, vitamins E, 
B and K and can grow two or three times a day. They 
have characteristics in terms of morphological, 
cytological, biochemical properties, reproduction and 
life cycles. Thanks to their different properties, algae can 
be used for different purposes. It is used in agriculture 
and animal husbandry in terms of soil aeration, being 
rich in nitrogen, being a source of food for both humans 
and animals, and being useful against pests (İrkin, 2020). 
At the same time, it is stated that algae can be used in 
injection molding works in terms of resin. Bioplastics are 
obtained from renewable energy sources and in this 
sense, algae are used as one of the starch production 
sources (Özdemir & Erkmen, 2013). Algae is cultured on 
its various benefits and with this feature, it is accepted 
as an important food source in the future. 

The macroalgae is multicellular organisms that can 
take on red, brown and green colors according to their 
pigments known as seaweed. Due to the fact that 
macroalgae are in the seas, they are shown as the food 

 
Figure 1. Processes of Converting Biomass into Fuel, Energy and Heat. (Ness & Moghtaderi, 2007) 
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of the future in the face of food shortages in the Far East 
countries. 

The microalgae are a group of algae with high 
energy production. Algae are seen as energy sources 
that should be commercially marketed (İrkin, 2020). Its 
biomass is produced and consumed as human food and 
animal feed, and biodiesel fuel, biogas and electricity are 
now obtained from biomass. Microalgae are also used in 
the cosmetics, health and pharmaceutical industries, 
apart from food, feed and energy, with their material 
properties such as fatty acids, protein, carbohydrates, 
glucose and starch they contain in the cell (Sisman-
Aydın). 

The microalgae are an organism that is consumed 
as food, contains chlorophyll, and can be unicellular or 
multicellular. There are specimens in blue, green, red, 
yellow-brown and brown colors. Spirulina, Dunaliella 
(green), Haematococcus (green), chlorella (green), 
Porphyridium (red), Ochromonas malhamensis (yellow-
brown) and fibrocapsa japonica (brown) are some of the 
cultivars (Uzuner & Haznedar, 2020). In order to show 
their nutritional value, some microalgae are given in the 
table below (Table 1) as a comparison with some foods 
such as meat, milk and eggs. 

According to the research conducted by Uzuner 
and Haznedar (2020), the global market value of 
microalgae is around 6.5 billion dollars. Although it is 
used in areas such as acid production and aquaculture, 
the blue-green and green types are mainly used in the 
food industry. It is stated that there is an increasing 
demand for fatty acids and pharmaceutical industry, 
which is used in soups, fruit juices, ice creams, biscuits, 
some beverages and some other products. According to 
Güner (2017), algae are consumed in countries such as 
Canada, Iceland and Ireland. In France, the use of algae 
in homes and restaurants is encouraged by the 
government. It is stated that the use of seaweed in 

salads and vegetables has become traditional in some 
coastal countries. 

 
Promoting Biomass Use 

 
It is known that renewable energy sources are 

constantly kept on the agenda and encouraged in the 
world. The US Department of Energy organizes biomass 
programs and encourages efforts to secure biomass raw 
materials (U.S. Department of Energy, 2011). Algae fuel 
production in the USA is commercially encouraged and 
efforts are made to develop the technology needed in 
this regard (T.C. Ministry of Industry and Technology, 
2021). In the European dimension, public and private 
sector initiatives are encouraged and training programs 
are organized (Ballard-Tremer, 2007). It has been 
decided by the European Commission to produce 
projects to study and update biomass types and 
potential sources until 2030, to examine technically and 
economically and to calculate risks (European 
Commission Final Report, 2017). In 2002, the use of 
biomass was made a national strategy in Japan and the 
basic law was enacted in 2009. It has been adopted as a 
principle to develop the biomass industry in order to 
create a regional green industry and attain national 
energy resources (www.maff.go.jp, 2016). 

Promoting the use of biomass means inviting 
entrepreneurs. Encouragement of production and 
marketing by governments in the world, encouraging 
the consumer to consume bioenergy, encourage 
investors and entrepreneurs who will invest in the field, 
and a marketing field is emerging. 

 
Biomass Energy in Turkey 

 
As in the world, the need for energy is increasing in 

Turkey, depending on the social and economic 

 
Figure 2. Classification of Biomass Sources (Sözen et al. 2017). 
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development. Current energy sources are hydro and 
lignite (Toklu, 2017). As we enter the year 2022, 
although there are natural gas deposits in the Black Sea, 
there are no rich oil resources. However, according to 
researchers, Turkey is a country rich in biomass energy 
resources. The main energy resources are listed as sun, 
water resources, forest, livestock, organic urban wastes, 
agricultural areas (nutshell, straw, stalk, olive shell…) 
and assets dependent on climate conditions (Toklu, 
2017: 237; İlleez, 2020: 319). According to Toklu, the 
highest share among biomass resources for Turkey 
seems to belong to forest products with 20% wood 
production. 

As in the Bioenergy Studies Symposium, attention 
is drawn to biomass resources and the need for 
bioenergy use instead of fossil fuels. In 2015, the share 
of biomass energy in the global energy share was around 
10%. In 2050, it is expected that 30% of the world's 
energy demand will be met by bioenergy (Thinktech, 
2020). 

The energy consumption in Turkey, which was 
around 103 Mtoe (million tons of equivalent oil) in 2009, 
reached 114.4 Mtoe in 2011 (Yılmaz, 2012). On the other 
hand, Turkey's biomass production potential is quite 
high and a potential equal to 10 to 32 million tons of oil 
is mentioned (Yılmaz, 2012; Toklu, 2017; Sözen, 2017). 
It is stated that Turkey has an annual biomass potential 
of 117 billion tons. This figure corresponds to 32 Mtoe. 
In some sources, this figure is increased up to 135-150 
Mtoe (Karayılmazlar et al., 2011). Sözen et al. According 
to the research conducted by in 2017, while the share of 
biomass energy production in Turkey is 11%, its 
consumption is 3.1%. Electricity Production Inc. (EUAŞ) 
shows the share of biofuel and solar energy as 3.3% for 
2018 (EÜAŞ, 2019). Only 7.9% of Turkey's biomass 
potential can be used. The difference between biomass 
energy production and consumption in Turkey shows 
that the consumption is less. 

The largest share in biomass potential is given to 
annual plants with 14.5% Mtoe, followed by forest 
wastes (5.4% Mtoe), third perennial plants (4.1% Mtoe) 
and then animal waste (1.5-2% Mtoe) is coming (Yılmaz, 
2012). Turkey's biomass potential is given in Table 2 
below. 

Forest products have an important place among 
biomass resources. Different building materials such as 
decoration and furniture can also be produced from 
forest products. Wood fibers and particle boards are 

used and market areas are expanded by constantly 
improving their usage. When we look at the production 
and marketing areas, forest products constitute an 
important place. There are different products such as 
solid wood, wood pellet, bark pellet, rhododendron 
pellet, laurel pellet, chestnut pellet, wood briquette, 
pine chips, willow, olive waste, furniture, particle board, 
plywood, lignin, cellulose (Sözen, 2017). Although it can 
be said that products such as wheat, corn, paddy and 
barley are used as food and animal feed in agricultural 
areas, it is the subject of field experts how much can be 
benefited from their nutritional properties and how 
much can be evaluated in terms of quantity.  

 
Biomass Potential in Sinop Province and Districts 

 
There is a potential geography for biomass 

production in the Sinop region. The province of Sinop is 
geographically located on an area of 579.200 hectares, 
of which 7% is inhabited, 30% is cultivated and 63% is 
forested (Sinop Valiliği). Biomass potential means 
bioenergy potential that can be convertible. It is known 
that the biomass potential in Sinop province and 
districts shows diversity as well as throughout Turkey. In 
addition to urban wastes, agricultural and forest wastes, 
microalgae growing in marine and fresh waters are 
important biomass sources (Elcik & Çakmakçı, 2017). 
Municipal wastes are partially utilized through 
separation, and although the wastes of forest products 
remain in nature, they become useful by mixing with the 
soil. 

The consumer characteristics of the population of 
the city center, the history of Ayancık district on forest 
products and hemp cultivation and use, the fact that it 
is a coastal region of the Black Sea that grows chestnuts 
together with Erfelek and Türkeli, and the fact that Sinop 
province and Gerze district are known for fishing show 
the diversity of biomass resources of the region. Starting 
from Dikmen district, the mountainous lands separating 
the inner districts from the coast are among the regions 
rich in forest products. 

Sinop is among the leading provinces in the Black 
Sea in terms of paddy production. Two potentials draw 
attention in terms of bioenergy in paddy production. 
The first is the rice straw, which is wasted due to its lack 
of nutritional properties. After the rice is harvested, the 
straw is left in the field and generally burned. Rice straw 
is disposed of as it is not nutritious for animals (Kıvrak & 

Table 1. Nutrients of Algae and Certain Foods 

 
Spirulina Dunaliella Haematococcus Chlorella Egg Milk Meat 

Protein(%) 63 7.4 23.6 64.5 47 26 43 

Oil(%) 4.3 7.0 13.8 10.0 41 28 34 

Carbohydrate(%) 17.8 29.7 38.0 15.0 4 38 1 
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Başyiğit, 2012; Çelik & Akyıldız, 2018). The second one is 
the potential of microalgae due to the fact that rice 
production is grown in water. Microalgae are single-
celled organisms that grow in an aquatic environment. 
They grow by utilizing inorganic nutrients such as 
sunlight, CO2, dissolved nitrogen and phosphate 
compounds. They benefit the product by capturing N2 in 
the air (Buyana et al., 2019: 20). While microalgae 
benefit the product, they are a good sustainable source 
of bioenergy (Reis et al., 2014). 

Animal waste means animal manure. Small 
producers, who have agricultural lands in the villages, 
use the manure of the few animals they raise in 
agricultural lands and gardens. Producers who keep 
animals in barns around the city cannot utilize the 
fertilizers. It is also possible to talk about waste in fruit 
and vegetable waste. Especially in rural areas, especially 
in Erfelek district, fruits and vegetables left in place 
without being delivered to the consumer are witnessed. 

Although rice obtained from paddy is among the 
most economical products of the region, paddy straw 
and husk are among the most wasted wastes. In the 
Gökırmak and Kızılırmak valleys passing through 
Boyabat, Durağan and Saraydüzü districts, paddy 
cultivation is carried out on an area of 42.301 decares. 
Sometimes due to fallow, paddy cultivation areas may 
vary from year to year. Rice was planted on an area of 
35 thousand decares in 2021 and it was ranked 6th in 
Turkey with its rice income of 30 thousand 500 tons (TRT 
Haber, 18 November, 2021). Assuming that the straw is 
half as much as the paddy produced, it means that 15 
thousand tons of straw was produced only in Sinop 
province in 2021. 

Potential aquaculture and paddy straw wastes are 
wasted in agriculture, especially in paddy fields. Paddy 
fields remain filled with water from rice planting to 
harvesting, and it is seen as an area open to research in 
terms of growing microalgae as an energy source. 
Microalgae are among the important sources for 

biodiesel and biogas production (Reis et al., 2014). In 
addition, the paddy stalks are left in the fields and 
destroyed by burning together with the stubble (Kıvrak 
& Başyiğit, 2012). The fields where the rice wastes are 
found have not yet entered the bioenergy and biofuel 
market (Kaniapan et al., 2022).  

 

Results and Discussion 
 

In recent years, bioenergy-oriented symposiums, 
congresses, academic and other studies have clearly 
pointed to the energy market and the need for 
bioenergy. The bioenergy market leads to the biomass 
resources market. The main issues to be discussed about 
biomass resources are as follows (Prez-Verdin et al., 
2009; Roszkowska & Szubska-Wlodarczy, 2022; Clancy 
et al., 2010; Yana et al., 2022): 

• Importance of awareness and value of urban 
waste among biomass resources 

• Biomass and bioenergy market 
• Biomass technology market 
• Biomass culture market 
The studies draw attention to the bioenergy value 

of urban wastes (Prez-Verdin et al., 2009). However, it is 
an important problem that urban wastes, including 
organic wastes, are sent directly to the garbage and not 
separated. Another problem is the negative impact on 
urban living areas during the disposal of plant wastes in 
agricultural areas. Most of the investors live in cities. For 
this reason, the idea of starting bioenergy awareness 
from the city, spreading it to the countryside and 
encouraging entrepreneurs can be discussed. While 
some of the urban wastes are out of biomass sources, 
an important part of them is directly among the biomass 
sources (Yılmaz, 2012). 

It is clear that the desired level on the biomass and 
bioenergy market has not been reached and clear 
targets have not yet been determined. This issue can be 
discussed as the driving force of marketing and 

Table 2. Turkey's Biomass Potential (Yılmaz, 2012) 

Biomass Types Energy Value 

(Mtoe) 

Annual Biomass Production 

(million tons) 

Annual plants 14,9 55 

Forest waste 5.4 18 

Perennial plants 4.1 16 

Agricultural industry waste 3.0 10 

Wood industry waste 1.8 6 

Animal waste 1.5 7 

Other 1.3 2 

Total 32.0 117 
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entrepreneurship. In biomass marketing, it is important 
how to search and mobilize potential resources. For 
example; Yana et al. (2022), Indonesia's agricultural 
lands and forests along with paddy lands are shown 
among the important biomass resources and attention 
is drawn to the issue. In Indonesia, bioenergy resources 
were mapped according to regions and provinces and 
raw material potentials were put into numerical data. 
Numerical data has a remarkable feature that is used in 
many countries, including Turkey. Biomass resources 
are researched in developed countries and adaptation 
possibilities are examined by looking at annual products 
(U.S. Department of Energy, 2011). 

The inefficient use of biomass resources is a 
problem. Due to the lack of appropriate technologies 
and the fact that biomass resources could not be made 
more efficient, biomass resources in Turkey are 
consumed as they come from nature with traditional 
methods without processing (Yılmaz, 2012). The use of 
wood, animal and vegetable wastes, nutshells and rice 
husks are used directly or not at all (Toklu, 2017). 
Technology is required to prevent low-cost energy 
production (İlleez, 2020). Appropriate technology is also 
needed in order to convert urban wastes into energy 
and to obtain energy from biomass sources. Appropriate 
technology can contribute to the economic value of 
urban wastes by processing with the right method and 
to the energy production needed in microalgae habitats. 
It is understood that businesses that will invest in 
bioenergy should be financially supported with business 
plans, businesses should be encouraged and attention 
should be drawn to the market (Ojala, 2011). The fact 
that the necessary technology for bioenergy is in the 
development phase points to a niche market (Toklu, 
2017). 

For sustainable bioenergy, biomass culture and the 
economic value of urban wastes require innovative 
approaches. Two problems arise in front of biomass 
culture and growing energy crops in agricultural areas. 
The first is breaking the habits of the producers and 
turning to new products (Roszkowska & Szubska-
Wlodarczy, 2022). The second is the concern that this 
new product search may put the food industry at risk 
(Clancy et al., 2010). However, for sustainable cities and 
societies, there is no problem in using urban wastes as 
biomass and bioenergy.   

 

Conclusion 
 

It is a necessity for oil-importing countries such as 
Turkey to turn to biomass energy sources. Although 
biomass resources vary according to geographies, there 
are urban wastes in every settlement, bioenergy 
resources that can be obtained from agriculture, forest, 
plant species and fisheries in every geography. Turkey is 
among the advantageous countries in terms of sun and 
biomass with its rich plant species. Besides pine and oak 
forests, there are suitable regions for fast growing trees 
such as eucalyptus, willow and poplar. 

The wastage of paddy straw in the river beds of the 
Gökırmak and Kızılırma valleys in Sinop province, as it is 
throughout Turkey, draws attention. Although the rice 
product grown in Gökırmak and Kızılırmak valleys has an 
important economic return, rice husk, straw and 
microalgae potential in the fields are not utilized 
sufficiently. Rice straw is burned after harvesting, it 
creates pollution in living areas and the product that 
should gain economic value as biomass is wasted. It 
should be determined whether there are microalgae 
that can be a source of bioenergy in the paddy fields 
filled with water during the growing process of the rice 
product. If there are microalgae in the rice fields, the 
nitrogen it provides for the rice, its fertilization feature 
with other useful additives and whether microalgae can 
be cultured in these fields need research. While losses 
in biomass raw materials cause environmental damage 
on the one hand, they mean energy loss on the other. 
Leaving urban waste directly to nature without 
benefiting is both pollution and economic loss. Focusing 
on biomass and bioenergy can contribute to keeping 
cities clean on the one hand and producing clean energy 
on the other. 

The existence of energy policies of central 
governments is observed. However, it is a problem that 
these policies are not reflected in local government 
policies. Local initiatives on bioenergy production have 
not accelerated as much as western countries. There is 
a need to develop market-oriented bioenergy policies. It 
is understood that in order to prevent unconscious 
destruction of biomass resources, legal regulations are 
needed and entrepreneurs should be encouraged in the 
field of bioenergy. Obtaining biofuel from biomass and 
producing bioenergy require technology. 

The state and local governments can lead and 
guide businesses to provide the necessary technological 
support for bioenergy production. Studies on using 
biomass resources and obtaining bioenergy can 
contribute to local employment. With the production 
areas promised by environmental features, target 
markets can be studied and entrepreneurs can be 
encouraged. Local governments, entrepreneurs and 
universities can cooperate on the evaluation of organic 
urban wastes as a source of biomass, research of 
biomass sources, making agricultural culture and 
obtaining bioenergy. 
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