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Introduction 

Effective waste management is one of the most critical challenges facing modern cities and a 
cornerstone of environmental sustainability. The Municipality of Kalamaria, acknowledging its 
responsibility toward a cleaner and more resilient future, has developed this Organic Waste 
Management Carbon Footprint Assessment to enhance efficient waste management planning, 
revise current practices, contribute to the municipality’s reduction targets of emissions, and 
align local actions with national and European climate objectives. 

This assessment focuses particularly on the management of organic waste, which constitutes 
a significant share of municipal solid waste and is a primary source of methane emissions when 
landfilled. Methane, a greenhouse gas far more potent than carbon dioxide, contributes 
substantially to climate change. However, when properly managed through composting, 
anaerobic digestion, or energy recovery, organic waste can become a valuable resource 
transforming an environmental burden into an opportunity for circular economic development. 

The report is structured in two main parts: 

• The first section provides an overview of Kalamaria’s geographical, demographic, and 
administrative characteristics, as well as key aspects of its economy, transportation 
network, and environmental profile. 

• The second section examines the current situation of organic waste management and 
evaluates the associated carbon footprint, with particular attention to transportation 
and methane emissions from landfilling. An alternative waste valorization scenario is 
also explored, highlighting the benefits of separate collection and biogas production as 
a sustainable alternative. 

The overall aim of this plan is to support the Municipality of Kalamaria in implementing practical, 
data-driven strategies for waste reduction, energy recovery, and climate resilience. By 
integrating circular economy principles and reducing its carbon footprint, Kalamaria can 
become a leading example of sustainable urban management in Northern Greece.
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1.1 Identification of the Area  

1.1.1 Geographical Identification  
The Municipality of Kalamaria is a prominent urban and coastal municipality situated in the 
southeastern part of the Thessaloniki Metropolitan Area in northern Greece. It belongs 
administratively to the Regional Unit of Thessaloniki, which is part of the broader Region of 
Central Macedonia. As one of the most densely populated suburbs of Thessaloniki, Kalamaria 
plays a vital role in the urban, social, and economic life of the region. 

Location and Boundaries 

Geographically, Kalamaria is located along the eastern shore of Thermaikos Gulf, just 
southeast of Thessaloniki’s city center. It shares land borders with: 

• The Municipality of Thessaloniki to the northwest 

• The Municipality of Pylaia–Chortiatis to the northeast 

• The Thermaic Gulf to the south and southwest 

It covers an area of approximately 6.4 square kilometers, which, despite being relatively small, 
is one of the most urbanized and well-developed zones in the wider metropolitan area. 

Topography and Physical Features 

The topography of Kalamaria is generally flat with gentle slopes descending toward the coast. 
This slight elevation gradient allows for expansive sea views across large parts of the 
municipality. While there are no significant hills or rivers within the municipal area itself, its 
terrain transitions smoothly into the coastal and urban landscape of Thessaloniki. 

The most distinguishing physical feature is its coastline, which stretches for several kilometers 
along the Thermaic Gulf. The coast includes beaches, marinas, and promenades that are 
popular for both recreation and tourism. Important areas include: 

• Aretsou Marina, a hub for recreational boating 

• Nea Krini, a well-known area for its seafood tavernas and seaside activities 

• Kalamaria Waterfront, which includes parks and walking paths 
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Climate and Environment 

Kalamaria experiences a typical Mediterranean climate, with hot, dry summers and mild, wet 
winters. Average summer temperatures often exceed 30°C, while winter lows rarely fall below 
5°C. Rainfall is concentrated in the cooler months, contributing to a green urban landscape with 
parks and tree-lined streets. 

The sea plays a key role in moderating temperatures and supporting local biodiversity. The 
coastal zone, however, is vulnerable to environmental pressures such as sea-level rise, coastal 
erosion, and urban development. Environmental sustainability and climate resilience are 
increasingly important issues in local planning. 

 

1.1.2 Administrative Structure 
The Municipality of Kalamaria functions under the modern administrative framework 
established by Greek national law, specifically the Kallikratis Plan (Law 3852/2010) and its 
update, the Cleisthenes I Reform (Law 4555/2018). These reforms restructured local 
government across Greece to promote efficiency, democratic accountability, and transparency 
in municipal administration. 

Mayor–Council System 

Kalamaria operates under a Mayor–Municipal Council system, which includes the following 
key components: 

a. The Mayor 

The Mayor is the chief executive of the municipality and is directly elected by local citizens for 
a four-year term. The Mayor is responsible for: 

• Implementing municipal policy and development plans 

• Supervising municipal employees and services 

• Representing the municipality in legal and ceremonial functions 

The mayor appoints Deputy Mayors to oversee specific portfolios such as finance, education, 
public health, culture, technical services, and green spaces. 

b. The Municipal Council 

The Municipal Council is the municipality’s primary decision-making body, consisting of 
elected councilors from various political groups. Its responsibilities include: 

• Approving the annual budget and strategic plans 
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• Adopting local regulations and ordinances 

• Overseeing public works, municipal enterprises, and citizen services 

The Council meets regularly and operates through permanent and special committees, such as 
the Finance Committee and Quality of Life Committee. 

c. Executive Committee 

This body is composed of the Mayor and the Deputy Mayors. It acts as an internal governing 
committee that coordinates the execution of policy and administration across departments. It 
prepares proposals for submission to the Municipal Council and monitors the implementation 
of Council decisions. 

 

1.2 Summary Presentation of the Municipality  

1.2.1 Population Characteristics 
According to the 2021 census, the population of the Regional Unit of Thessaloniki amounts to 
1,091,424, with the Municipality of Kalamaria representing 8.45% of the unit's population, 
ranking it fourth in terms of population after the Municipalities of Thessaloniki, Kordelio–
Evosmos, and Pavlos Melas. 

Table 1. Population of the Municipality of Kalamaria.  

 

The population of the Municipality of Kalamaria, starting with 14.866 inhabitants in the 1940 
census, showed a significant increase, so that in the 2021 census Kalamaria will have 92.238 
inhabitants. The population shows a significant increase (about 13% compared to 1991) and the 
decade 1981-1991 saw the largest increase in population (56.73%). 

According to the 2021 census, the female population in the wider area of Thessaloniki is 52.52%, 
while the male population reaches 47.82%. Specifically in the Municipality of Kalamaria, women 
constitute 53,14% of the population (49.014 persons), while men represent 46,86% (43.224) 

 

 

Year of Inventory 1940 1951 1961 1971 1981 1991 2001 2011 
 
2021 

Municipality of 
Kalamaria 

14.866 20.260 25.165 36.978 51.676 80.991 90.096 91.518 
 
92.238 
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Table 2. Population distribution of the Municipality of Kalamaria by gender  

Municipality 
of 
Kalamaria 

Population Men Women 
2011 2021 Change 2011 % 2021 % 2011 % 2021 % 
91.518 92.238 0.79% 43.169 47,17% 43.224 46,86% 48.349 52,38% 49.014 53,14% 

 

 

1.2.2 Local Economy & Employment 
 The economic activity of the Municipality of Kalamaria is mainly concentrated in the tertiary 
sector, due to its proximity to the Thessaloniki Urban Complex (TIC), which has favoured the 
development of leisure centres, commercial shops, health services and other businesses with 
a hyper-local character. The area is home to department stores, food hypermarkets, trade fairs 
and a variety of service businesses, such as medical centres, law offices, restaurants and 
entertainment venues. This growth, especially in recent years, has been accompanied by an 
increase in the construction of buildings housing health services, further strengthening the 
tertiary sector. 

In the primary sector, agriculture has declined drastically by 80% between 1991 and 2001, while 
fishing remains important with two fishing cooperatives and a diving and shellfishing 
association. The Thessaloniki marina in Aretsou operates as a port for inshore fishing, and a 
fishing shelter is planned for Nea Krini.  

The secondary sector is dominated by small and medium-sized enterprises, such as blacksmith 
shops and workshops, usually in underground or ground floor buildings.  

The tertiary sector is dominant, with large commercial enterprises and restaurants along main 
roads and the seafront. Recent development includes buildings for health care services and 
hyper-local facilities such as the UAS Farm and the Judges' School. 

1.2.3 Transportation 
The Municipality of Kalamaria is served by the International State Airport of Thessaloniki 
“Macedonia”, the Port of Thessaloniki and the Urban Transport provided by the Thessaloniki 
Urban Transport Organisation (OASΘ). 

The Thessaloniki Metro extension project in Kalamaria is at an advanced stage and will include 
five stations (Nomarchia, Kalamaria, Aretsou, Nea Krini and Mikra) with an underground length 
of 4.78 km. Upon completion, it is expected to serve 63,000 passengers daily, while the distance 
from Mikra station to the centre of Thessaloniki is expected to be covered in just 15 minutes. 
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1.2.4 Waste Management 
 Waste management is undoubtedly a critical component of the broader problem of 
environmental pollution as well as the sole responsibility of the Municipality. The rational 
management of municipal waste requires the establishment of management systems that 
ensure its safe and systematic collection, storage and transport, as well as the effectiveness 
and efficiency of services. In this context and given the importance of waste management for 
the protection of the environment and for living in a healthy landscape, there is a broader 
awareness of society and the public sector of programmes aimed not only at the best possible 
management of waste, but also at reducing it from the outset.  

For this reason, the Municipality of Kalamaria has many vehicles that are not only involved in the 
collection of waste, but also in the cleaning of equipment. The vehicles available to the 
Municipality are the following:  

- 19 garbage trucks for the transport of mixed waste (green bins) 

- 5 refuse collection vehicles for the transport of packaging waste (blue bins) 

- 3 waste bin washers 

- 1 water truck 

- 1 waste transport container 

As far as waste is concerned, the number of bins for the collection of household mixed waste in 
the Municipality of Kalamaria is 3,405 with a total nominal capacity of approximately 2.76 million 
litres. Most of the bins (3000) have a capacity of 770 litres, while there are 300 bins of 1100 litres 
and 70 of 240 litres. In addition, 35 semi-subterranean bins with a capacity of 3000 litres each 
are located at central points in the municipality. All bins, except for the semi-subterranean ones, 
are plastic, on wheels and are the property of the Municipality of Kalamaria. The choice of 
wheeled bins is linked to ensuring good hygiene conditions, facilitating the work of workers and 
reducing the time required for collection. The wheelie bins are placed in locations with easy 
access for refuse collection vehicles and are emptied by means of a special mechanism. In 
February 2016, 188 additional 1100 litre green bins were supplied to replace older worn or 
damaged bins. 

For more efficient and proper collection of household solid waste, the Municipality has been 
divided into 13 collection districts. 

The disposal of the waste takes place at the end of the collection routes at the Landfill Site 
(X.Y.T.A.) in Mavrorachi. For the collection of waste collected from the markets, the Municipality 
is largely served by the Waste Transfer Station (WTS) operated by the Municipality of  
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Thessaloniki, located on a plot of land owned by the Municipality of Kalamaria (the plot is in the 
Municipality of Pylaia). 

 

1.2.5 Environment 
Public green spaces are vital for residents, especially in large municipalities with densely 
populated urban centres. These spaces contribute to quality of life by improving air quality, 
regulating temperature, filtering air pollutants, maintaining biodiversity, reducing the risk of 
flooding and providing sound insulation benefits, as well as recreational and relaxation areas. 

Greek legislation protects these spaces as a valuable asset, preventing changes of use that 
could damage their public benefit. Law 998/1979 ‘Protection of forests and woodlands’ 
classifies open urban spaces into parks (artificial spaces) and groves (natural spaces), 
prohibiting changes in their purpose or use. 

In the Municipality of Kalamaria, the area of urban greenery is 479.6 hectares, which 
corresponds to 29.67% of the total designated area. Of this, 142.1 hectares are landscaped, 
while the rest remain undeveloped. There is a need for expansion of green projects in the 
expansion area where public infrastructure projects are underway. 

In the Municipality of Kalamaria there are important green spaces, some of supra-regional 
importance: 

- The former camp Kodra (30 hectares), of which 20 are designated as a park. 

- The green zone towards the beach of Aretso (5,6 hectares), which is classified as a recreational 
forest area. 

- The coast of Nea Krini (6,5 hectares). 

- The green belt near the Mikra sports facilities (6,3 hectares). 

- The beach at Karambournaki (1,8 ha). 

- The Dallipi camp (1,7 ha) near the English Cemetery and the Kalamaria cemetery. 

In addition, notable local parks include: 

- The zone of the Regional Trench (0.3 ha) on the eastern boundary of Phoenix. 

- The park of the Phoenix settlement (1.5 ha) and other local parks totalling approximately 5.0 
ha. 

The Municipality of Kalamaria has a Greenery Department which is involved in the creation and 
maintenance of parks, tree rows and other green areas in schools, public buildings, playgrounds 
and squares. 
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1.2.6 Road Network  
The road network of the Municipality of Kalamaria was formed in 1985 by the Thessaloniki 
Regulatory Plan, based on which the main roads are classified in the following three categories: 

Trans-regional road network: the section of the Regional Road passing through Kalamaria 
(Eastern Regional Road) and the section of E. Antistaseos Road from K13 to the regional ditch, 
which is designated as National Road. Road.  

Main roads: including Adrianopleos, Vassilissis Olgas, Venizelou, Ethnikis Antistasis, Pontou. 
Ethnikis Antistasis is the main road axis connecting the Thessaloniki Urban Complex with 
Macedonia Airport and the Eastern Residential Zone, and it is the terminus of junction 13 of the 
Thessaloniki Regional Road 

The main local road network includes the major roads that serve the traffic inside the 
Municipality: 

Among the roads of the main local network are important Sofouli Street, which connects the 
coastal zone of Kalamaria with the Thessaloniki Urban Complex and Nikolaos Plastira Street, 
which follows the coastal front parallel to the coastline where the marina is located, gathering 
significant traffic. In addition, the other roads that channel traffic from the centre of the 
municipality to the entertainment areas, such as Chilis Street, which connects the coastal front 
with the city centre and the pedestrian area (Komninon Street), T. Economidis, Metamorphosis, 
Chilis, I. Passalidi, Pontou and N. Plastira, are also heavily congested. 

The Municipality of Kalamaria is served by the International State Airport of Thessaloniki 
“Macedonia”, the Port of Thessaloniki and the Urban Transport provided by the Thessaloniki 
Urban Transport Organisation (OAΣΘ). 

The Thessaloniki Metro extension project in Kalamaria is at an advanced stage and will include 
five stations (Nomarchia, Kalamaria, Aretsou, Nea Krini and Mikra) with an underground length 
of 4.78 km. Upon completion, it is expected to serve 63,000 passengers daily, while the distance 
from Mikra station to the centre of Thessaloniki is expected to be covered in just 15 minutes. 
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2. Organic Waste Management-Carbon Footprint Assessment  
In this chapter, two alternative waste management scenarios are assessed to highlight their 
different climate impacts. The first case represents the current situation, in which the collected 
waste is directed to the sanitary landfill (ΧΥΤΑ) in Mavrorachi. During the disposal process, 
additional CO₂ emissions are released, reflecting the conventional practice of final disposal 
without energy recovery. The second case (Pilot Scenario) corresponds to the proposed pilot 
application, in which the collected waste is transferred to another facility located at a similar 
distance to the Mavrorachi landfill for further utilization and valorization. In this facility, the waste 
is processed in a way that avoids additional CO₂ emissions from final disposal. 

By comparing these two situations, one dominated by landfill-related emissions and the other 
based on waste valorization—the chapter aims to demonstrate how the choice of treatment 
method influences the scale of greenhouse gas emissions in municipal waste management. 

2.1 Current Situation – Organic Waste Landfilling  
At present, the Municipality of Kalamaria does not yet carry out the separate collection of bio-
waste. There is just a small-scale pilot implementation of separate collection of organic waste 
from open markets twice a week. The vast amount of organic waste, including food scraps and 
other biodegradable materials, continues to be disposed of alongside the mixed municipal 
waste in the standard green bins. This practice limits the potential for recycling and composting 
organic materials, which are a significant component of household and commercial waste 
streams. As a result, the opportunity to reduce landfill use and lower greenhouse gas emissions 
is not fully realized.  

The Carbon Footprint calculations are based on two pillars: 

1. Emissions from the waste transportation from Kalamaria to Mavrorachi landfill 
2. Emissions from organic waste landfilling 

The carbon footprint assessment is conducted in accordance with the Greek Climate Law (Law 
4936/2022), which mandates that all municipalities prepare and implement a Municipal 
Reduction Plan to monitor and reduce greenhouse gas emissions from municipal operations. 
Under this legal framework, NECCA - Natural Environment & Climate Change Agency, serves as 
the competent authority responsible for providing the official calculation methodologies, tools 
and data submission platform. The results form part of the municipality’s annual reporting 
obligations and contribute to Greece’s overall climate targets set by both national legislation and 
the EU Climate Law 
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2.1.1 Emissions from the waste transportation 

As part of the Municipal Emissions Reduction Plan (MERP) of the Municipality of Kalamaria, the 
calculation spreadsheet provided by the Natural Environment & Climate Change Agency 
(NECCA) was implemented to record and assess vehicle activity data. The Municipality provided 
information indicating that, in 2024, the 19 garbage trucks operated by the municipality traveled 
a total of 317,113 kilometers. This total distance corresponds to the routes each truck covers 
when collecting waste around the municipality and transporting it to the Mavrorachi landfill and 
back. Based on this distance, we then calculated the total fuel consumption in liters for the fleet. 
Based on these distances and the constant stops of the vehicle we calculated an average fuel 
consumption of approximately 49.2 liters per 100 kilometers for the fleet. 

By applying the standard diesel density of 0,85 kg/L, we determined that the total fuel consumed 
amounted to approximately 132,56 metric tons. 

Subsequently, a specially formatted Excel file provided by NECCA was used to process these 
figures. By inputting the data into the designated calculation table, we arrived at the final 
consumption and environmental impact results: 

Table 3 . Energy Consumption and CO₂ Emissions Data 

Consumption 
(tn or Nm3) 

Total Distance  
(Km) 

NVC 
(TJ/tn) 

CO2 emissions 
( tn CO2) 

Total emissions 
(tnCO2 eq) 

132.56 317113 0,0428 418,60 425,08 

 

2.1.2 Emissions from the organic waste landfilling 

Τo accurately calculate the CO2e emissions resulting from the final disposal of Municipal Solid 
Waste (MSW) in tons of CO2e, we must follow a structured, step-by-step approach.  

The process begins with determining the total quantity of organic waste present in the MSW 
(Municipal Solid Waste) stream. This is done by applying the specified formula based on 
bibliographic assumptions provided the Guide on Separate Collection of Municipal Waste in 
Greece (published by the Greek Ministry of Environment & Energy), which considers the waste 
composition, moisture content, and other relevant characteristics. 

This methodology aligns with national guidance on waste separation and composition studies 
(for example, the Guide on Separate Collection of Municipal Waste published by the Greek 
Ministry of Environment& Energy). In that context, municipalities are encouraged to conduct 
characterisation (waste sort-analysis) and use standard factors to estimate the fractions of 
organic, recyclable and residual waste. 
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By assumption, the proportion of bio-waste in the municipal waste bins is considered to 
represent around 40% of the total waste volume. 

The produced quantity of the Municipality for the year 2024 amounts to 25.304,53 tn (as 
registered in the EMA). 

Total Organic waste = Produced Amount of waste of 2024* 40 % 

Total Organic waste = 25.304,53 tn * 0,4= 10.121,81 tn 

 

2.1.2 Calculation of CO2eq 

Next, we estimate the methane (CH4) emissions generated during disposal using the following 
formula:  

ECH4_ΑΣΑ = [((MSW x MSWF) + DS) x L0) – R] x (1 – OX)    

Where:  

• MSW x MSWF = 10.121,81 tn +134,76 tn  
• DS= 0 tn (dewatered sludge form WWTPs) 
• R= 285,65 tn (methane recovered and flared ) 
• Lo = 0,05 tn CH4/tn waste 

So, the estimated CH4 emissions are ECH4_ΑΣΑ = 227,18 tn CH4 

After obtaining the methane emissions, we convert these values into CO2e by applying the 
following Formula: 

ΕCO2e_ΑΣΑ = ECH4_ΑΣΑ x GWPCH4     

 ΕCO2e_ΑΣΑ = 227,18 x 28 = 6.361,04tn CO2 

2.1.3 Total Impact 

Finally, the total CO2e emissions from the municipal waste management system are obtained 
by combining the emissions from waste disposal with those from the municipal fleet (garbage 
trucks):  

Total CO2 emissions= 425,079 +6.361,04=6.786,12tn CO2 
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2.2 Waste Valorization Scenario 
As mentioned above, the Municipality of Kalamaria has not yet implemented a separate 
collection system for organic waste, as it currently lacks the necessary infrastructure and 
facilities to process such waste for biogas production. 

In this second scenario, we assume the future separate collection of organic waste in the 
Municipality and its transfer to the new biogas unit area (where the landfill is also situated). This 
biogas unit has been established by the Regional Association for Solid Waste Management of 
Central Macedonia but is not operating yet.   

In this assumed scenario, the collected organic waste is directed to the biogas unit where it 
undergoes treatment and valorization, instead of simply being landfilled, for biogas production. 
This type of management prevents the release of extra CO₂ emissions associated with landfill 
disposal, as the organic fraction is utilized in alternative processes (energy use). 

2.2.1 Assumptions and Data 

In this scenario, the emissions originate almost exclusively from the organic waste 
transportation from the Municipality of Kalamaria to the biogas unit in . 

Biogas production from organic waste does create a carbon footprint, but it is much smaller 
compared to fossil fuels — and in many cases, it can even be considered carbon neutral or 
carbon negative, depending on how the process is managed. 

During anaerobic digestion of organic waste, methane (CH₄) — a potent greenhouse gas — is 
produced. When this methane is combusted in a controlled way (e.g., to generate electricity or 
heat), it turns into carbon dioxide (CO₂) and water. The emitted CO₂ comes from a biogenic 
source (plants, food, etc.), meaning it was already absorbed from the atmosphere through 
photosynthesis earlier. Therefore, the net result is carbon neutral or nearly neutral, since the CO₂ 
cycle is closed. 

Using as input the tons of organic waste produced at the current state (2.1) (10.256,57tn), it is 
considered that all this amount is separately collected by the municipality in the brown bins and 
no residue ends up in the green bins where mixed waste is gathered.   

2.2.2 Total Transport Emissions 

To calculate the amount of transport emissions we first must convert the mass of the total waste 
into volume to get the total of m3 needed to be transfered by the trucks. After referring to the 
bibliography (Saypariya, D. C., et al. (2024). Composting of organic fraction of municipal solid 
waste) we suggest that the average density of biowaste is 513 kg/m³. 

The basic definition of density will be used: Density=Mass/Volume => Volume=Mass/Density = 
19.993 m3 of organic waste to be transferred to  



  

15 
 

 

According to information from the Municipality of Kalamaria, there are currently two waste 
collection trucks with a volume of 5m³ and 16m³ respectively.   

2.2.3 Sub Scenario No1- Full load Truck of 5m3  

In this sub scenario we calculate the number of waste loads that are transferred from Kalamaria 
to the biogas unit using the 5m3 track and the subsequent emissions that are being produced:  

100% volume of organic waste/5m3 = 19.993m3/5m3 = appr 4.000 waste loads to be transferred 
to the facility.  

This amount of waste loads equals to the number of trips that the truck has to make between 
Kalamaria and the final location (back and forth) resulting in 1083,86tn CO2eq 

 

 

 

Table 4. Summary of Energy Consumption, Distance Travelled, and Associated CO₂ Emissions 

Consumption  
(tn or Nm3) 

Total Distance 
(Km) 

NVC 
(TJ/tn) 

CO2 emissions  
(tn CO2) 

Total emissions 
(tnCO2 eq) 

338 400.000 0,0428 1067,33 1083,86 

 

This amount of CO2e further increases when the load transferred is not equal to the truck’s 
capacity (i.e. 5m3). According to current data the usual state is that the truck is loaded only up 
to 25% of its capacity. This is due to the limited (pilot) implementation of separate organic waste.   
The related CO2eq amounts to 4335,44tons CO2eq.  

 

2.2.4 Sub Scenario No2 - Full load Truck of 16m3  

In this sub-scenario we calculate the number of waste loads that are transferred from Kalamaria 
to biogas unit using the 16m3 track and the subsequent emissions that are being produced:  

Total volume of organic waste/16m3 = 19.993m3/5m3 = appr 1.250 waste loads to be transferred 
to the facility. 

This amount of waste loads equals the number of trips that the truck has to make between 
Kalamaria and the final location  (back and forth) resulting to 333,70tn CO2eq 
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Table 5. Energy Use and Greenhouse Gas Emissions from Municipal Waste Collection Activities 

Consumption (tn or 
Nm3) 

Total Distance (Km) NVC 
(TJ/tn) 

CO2 emissions  
(tn CO2) 

Total emissions 
(tnCO2 eq) 

104,06 125.000 0,0428 328,61 333,70 

 

This amount of CO2e further increases when the load transferred is not equal to the truck’s 
capacity (i.e. 16m3). According to current data the usual state is that the truck is loaded only up 
to 25% of its capacity. This is due to the limited (pilot) implementation of separate organic waste. 
The related CO2eq amounts 1334, 8 tons CO2eq. 

2.2.5 Results  

The comparative assessment between the current waste management system and the 
proposed organic waste valorization scenario reveals a significant difference in total greenhouse 
gas emissions. 

 

Diagram 1. Co2 Emissions Comparison for Two Trucks at 25% and 100% Load Capacity 

 

 
Under the current landfill-based scenario, the Municipality of Kalamaria generates 
approximately 6,786.12 tons of CO₂eq annually. The vast majority (about 94%) of these 
emissions stem from methane released during the decomposition of organic waste in the 
landfill, while the remainder originates from transportation activities. 
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In contrast, the waste valorization scenario—assuming the separate collection of organic waste 
and its transfer to the biogas unit—drastically reduces total emissions. In this case, emissions 
derive almost exclusively from waste transport, and their magnitude depends on the truck 
capacity and loading rate: 

 

Table 6. Co2 Emissions per Truck Scenario 

Scenario Truck Capacity Loading Rate Co2eq Emissions (tn) 
Current Landfilling - - 6.786,12 
Valorization- Sub 

Scenario 1  
5m3(full Load) 100% 1083,86 

Valorization- Sub 
Scenario 1 

5m3(Partial Load) 25% 4335,44 

Valorization- Sub 
Scenario 2 

16m3(full Load) 100% 333,70 

Valorization- Sub 
Scenario 2 

16m3(Partial Load) 25% 1334,80 

 

Diagram 2. Comparison of Co2e Emissions Across Scenarios 

 

  

 

 

 

 

 

 

 

 

 

The results clearly demonstrate that the use of larger-capacity trucks and maximizing load 
efficiency substantially reduce emissions from transportation. When fully loaded, the 16 m³ 
truck option leads to an emission reduction of approximately 95% compared to the current 
practice of landfilling. 
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Overall, the transition to a valorization-based system could avoid more than 6,400 tons of CO₂e 
annually, significantly contributing to Kalamaria’s municipal emission reduction targets and 
compliance with the Greek Climate Law (Law 4936/2022). 

 

2.3 Conclusions  

The findings of this assessment strongly support the transition from the current landfill-oriented 
waste management system to a valorization-oriented approach for organic waste. The 
environmental and operational advantages are clear and measurable. 

1. Substantial Emission Reductions: 

The implementation of the proposed system could lower total greenhouse gas emissions by up 
to 95%, primarily by preventing methane generation during organic waste decomposition. 

2. Optimized Transport Efficiency: 

Emissions from waste transport can be minimized using larger trucks and optimized loading 
schedules. This highlights the importance of effective logistics planning within the waste 
collection system. 

3. Infrastructure and Readiness: 

Successful deployment requires the expansion of separate collection systems (brown bins), 
citizen participation, and the full operation of the biogas unit, which will process the collected 
organic fraction. 

4. Compliance and Strategic Alignment:  

The valorization scenario directly supports Kalamaria’s commitments under the Municipal 
Emissions Reduction Plan (MERP), contributing to national and EU climate goals for 2030. 

5. Socio-economic and Environmental Co-benefits: 

Beyond climate impact mitigation, the new system promotes resource recovery, renewable 
energy generation, local job creation and public environmental awareness. 

In conclusion, the adoption of the organic waste valorization strategy represents a decisive step 
toward a low-carbon, circular, and sustainable Kalamaria. By investing in infrastructure, public 
participation, and innovative waste treatment technologies, the Municipality can position itself 
as a regional leader in sustainable waste management and climate action. 
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