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Abstract: 

 

Purpose: The Urban Consolidation Centres (UCC) are well-known city logistics solutions. 

Many of their advantages are described in papers and reports. However, the practical 

implementation of this concept still seems to be a challenge for both business and municipal 

partners. The main aim of the paper is to develop a concept of a special type of UCC, 

focused on deliveries for municipal entities. The research includes an analysis of the 

possibilities of developing consolidated deliveries for municipal entities in a medium-size 

city - Stargard (Poland). 

Design/Methodology/Approach: On the basis of survey research conducted in Stargard, 

assumptions and expectations regarding the efficient implementation and functioning of 

Urban Consolidation Centre for Municipal Entities (UCC-ME) were established. Business 

Model Canvas adapted to the needs of urban logistics was used to develop the most 

important features of the UCC-ME concept. 

Findings: The results show that the concept of UCC-ME is a city logistics solution whose 

implementation should be based on a tailor-made business model, preceded by market 

research and the support of the city authorities. UCC-ME gives a city the opportunity to 

reduce the negative impact of urban freight transport on its environment and improve the 

safety of its residents.  

Practical Implications: The results of this study can be used by local authorities to 

implement UCC-ME. 

Originality/value: The original contribution of the paper is the development of the Business 

Model Canvas (BMC) of UCC-ME. The main novelty is that the proposed concept focuses on 

municipal entities only. 
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1. Introduction  

 

Freight deliveries in cities involve a wide variety of challenges. Congestion, narrow 

areas for freight deliveries and a large number of stakeholders in a limited area 

contribute to reducing the efficiency of logistics systems. At the same time, freight 

deliveries contribute to a series of environmental problems, like poor air quality, 

noise and greenhouse gases emissions. To improve citizens’ quality of life, it is 

necessary to frame and implement a city logistics strategy (Kiba-Janiak, 2020).  

 

Analysing the impact of urban freight transport (UFT) measures is particularly 

important since improving the situation for freight deliveries will increasingly be at 

the expense of the citizens. For instance, designated spaces for loading/unloading 

operations in city centres will usually be at the expense of public parking spaces. 

Therefore, UFT solutions are to a considerable extent resisted by the public, and for 

this reason, local governments often give up on implementing such solutions. The 

approach of the authorities of Stargard (Poland), which is the object of research in 

this paper, seems to be a bit better. Municipal Authorities are interested in improving 

UFT system and are actively involved in creating tailor-made solutions. 

 

The paper focuses on the identification of the advantages, barriers and determinants 

of functioning of urban consolidation centres in medium size cities, based on 

Stargard example. The main aim of the paper is to develop a concept of a special 

type of UCC, focused on deliveries for municipal entities. The proposed solution 

assumes the consolidation strategy, eco-friendly light commercial vehicles (electric 

drive in this case) and cargobikes to handle transport from UCC-ME. The combined 

use of eco-friendly delivery vans and cargobikes is recommended in the literature as 

the best scenario for inner-city freight transport (Aljohani and Thompson, 2019).  

 

Moreover, the paper presents the drivers for the development of this kind of solution 

in the context of expectations in the field of management, technology, infrastructure 

and legislation, based on Poland example. The original contribution of the paper is 

developing the Business Model Canvas (BMC) of Urban Consolidation Centre for 

Municipal Entities (UCC-ME). 

 

The paper is structured as follows. The starting point (Section 2) for the research is a 

critical analysis of the literature concerning functioning of UCC and characterising a 

strategic management tool – BMC – which is used for developing the UCC-ME 

concept. Section 3 provides an overview of the documents and presents the results of 

survey research on the structure of supply to the educational entities. Section 4 

provides business model canvas (BMC) developed for UCC-ME in Stargard and 

analyses its expected impact on the air emission.  
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2. Theoretical Background 

 

2.1 Urban Consolidation Centre as a Solution to Reduce Urban Freight 

Transport Negative Impact 

 

An important alternative to the traditional system of goods delivery in the city is the 

use of a Urban Consolidation Centre. Utilizing UCC gives a chance to eliminate 

harmful environmental effects thanks to transporting freight by smaller-size and eco-

friendly vehicles through the city areas. UCCs are believed to have the potential to 

reduce negative environmental impact and respond to social challenges of urban 

freight transport and, furthermore, can also potentially improve the efficiency of 

distribution systems and accelerate the use of more environmentally friendly 

vehicles (Allen et al., 2012). Alternatively-powered vehicles, in particular those with 

electric motors, will play an increasingly important role in the development of urban 

freight transport (Iwan et al., 2014), and UCCs could give impetus to such changes. 

 

The term “urban consolidation centres” has several different meanings, like, among 

others: public distribution depot, central goods sorting point, urban transhipment 

centre, shared-user urban transhipment depot, freight platforms, cooperative delivery 

system, consolidation centre (sometimes specific, e.g., retail, construction), or urban 

distribution centre (Browne et al., 2005). It can be defined as a logistical base often 

located close to the place where services are provided (e.g., city centres, shopping 

centres), where many entrepreneurs deliver goods intended for the serviced area 

from which consolidated deliveries are made, as well as additional logistics and 

commercial services (Allen et al., 2007). The location of consolidation facilities 

largely depends on the specificity of the final delivery area and the entire city. They 

can be based either in the city centre, on the outskirts (Allen et al., 2012) or, for 

example, in a seaport (Wagner, 2019). The major tasks of UCC are focused on 

goods reception, sorting, storage, and loading on other means of transport. 

Moreover, these facilities can realize some additional tasks, like setting prices and 

fees, reverse logistics, home delivery, and services of collecting wastes. 

 

The freight delivery realization without utilizing UCC is based on direct delivery of 

products to the receivers. It generates a significant number of vehicles’ journeys 

through the city area and, following that, negative results for the city environment. 

Urban Consolidation Centre allows to eliminate these problems. Products are 

transported from suppliers by large trucks directly to Urban Consolidation Centre, 

where they are sorted and delivered in a consolidated form to recipients by 

appropriate means of transport. It is possible to point out four major subsystems in 

the structure of UCC (Figure 1): 

 

• subsystem of provision (operated by wholesalers) – receives goods from 

manufacturers, deals with activities enabling delivery of specified quantity, 

assortment and quality of goods with the aspect of time taken into 
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consideration (this refers mainly to the delivery of food, cleaning and 

hygienic articles); 

• forwarding subsystem – dealing with collecting, sorting and storage of 

deliveries and directing them to transport subsystem; subsystem appears 

especially important with orders made electronically; 

• transport subsystem (distribution) – it undertakes and performs activities 

ensuring customers to obtain their deliveries on time, divides town areas into 

zones which prevents the delivery routes from crossing with each other 

while supplying goods; vehicles delivering goods often operate in zones 

with particularly stringent requirements concerning the limitation of noise 

and pollutant emissions, therefore the subsystem should be based on 

environmentally friendly technologies (e.g. vehicles with electric or hybrid 

propulsion)  

• coordination subsystem. 

 

Figure 1. The structure of UCC 

Source: Own study. 

This concept has many advantages, especially taking into account the environmental 

efficiency. Nevertheless, it is important to highlight some general barriers of its 

implementation. The major problem is the high cost of both implementation and 

development processes. There are some experiences in Europe, when the UCC 

initiatives have been realized under the international or local projects support. 

However, after the projects periods the initiatives stopped. Implementing and 

maintaining UCC is a big challenge for cities. Ways for their successful and long-
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run functioning are still being sought (Akgün et al., 2020; Reis et al., 2019; van 

Heeswijk et al., 2019). Figure 2 introduces the advantages and barriers of UCC 

implementation and development. 

 

Figure 2. The advantages and barriers of UCC implementation and development 

 
Source: Own study based on Allen et al., 2007. 

 

For the proper and long-term functioning of UCC, it is necessary to take into account 

the expectations of various stakeholders, their involvement in the activities of the 

centre and a change in the relationship between supply chains actors (Grandval et 

al., 2019). Types of stakeholders are mostly identified as: local 

authorieties/government, receivers, logistic service providers, suppliers, UCC 

operators, residents and research institutions (Björklund and Johansson, 2018). 

Individual stakeholders often adopt their own perspective and pursue their own 

goals, which makes cooperation between them difficult in the process of 

implementing new solutions in the area of urban logistics (Taniguchi and 

Tamagawa, 2005). The design and running of UCC can be considered a test of 

cooperation for efficient urban freight transport (Lagorio et al., 2016; Johansson and 

Björklund, 2017). 

 

2.2  General Idea of Urban Consolidation Centre for Municipal Entities 

 

Urban Consolidation Centres can be divided into several categories (Chwesiuk, 

2008; Allen et al., 2014). The idea of UCC-ME (Urban Consolidation Centre for 

Municipal Entities) is based on the local UCC concept. The major difference 

comparing to a typical UCC is that the proposed concept is focused on the municipal 

entities only. Due to that many barriers and problems related to UCC idea will be 

significantly reduced or minimized. 
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There are various factors for the successful implementation of UCC of which the 

most important are the institutional ones such as leadership, operational agreement, 

financial support, obligation of stakeholders to participate, interaction with the 

logistics network, and the operational ones including customer demand, truck load 

factor, and vehicle type (Lin et al., 2016). Among them, the most problematic issue 

for the long-term functioning of UCC is to find the best way to finance it (Ros-

McDonnell et al., 2018). High operating costs are the main cause of UCC failure 

(Lagorio et al., 2018).  

 

UCC-ME is related to the municipal structure and should be included in it. 

Therefore, the operational costs will be cover under the municipal budget. For the 

remaining shareholders, this means that the most important barrier can be reduced. 

From the other side, it will be necessary to establish the additional organisational 

unit in the organization structure of the Municipal Office for UCC-ME 

administration. The other option is to sign the agreement with the external 

subcontractor to provide the management services under UCC-ME. 

 

2.3 Using Business Model Canvas for City Logistics Purposes 

 

The term business model is commonly used by managers and scholars, however, it 

has no generally accepted definition in the literature. As a result, its meaning and 

understanding is not always the same (DaSilva and Trkman, 2014). Definitions often 

propose a unique set of decision variables or components for characterizing a 

business model, usually regardless of venture type (Morris et al., 2005). A list of 

important aspects, among others, consist of “roles and relationships among a firm’s 

customers, allies and suppliers, and it identifies the major flows of product, 

information, money, as well as the major benefits to participants” (Weill and Vitale, 

2001). Another of the most well-known business model definitions says that “it 

describes the rationale of how an organization creates, delivers, and captures value” 

(Osterwalder and Pigneur., 2010). The authors of the above definition propose to 

create a business model using a practical tool - the business model canvas (BMC).  

 

This tool has become very popular because of its simplicity, clear structure and 

attractive visual form that includes all vital components in one sheet. The process of 

creating the BMC is a subject of numerous trainings and workshops for 

entrepreneurs, managers and strategists, as well as a tool used in research papers 

(Trigkas et al., 2020; Polydoropoulou et al., 2020; Fritscher and Pigneur, 2014). 

Consulting companies offer their help in creating and modifying the business models 

with the use of BMC, so that they would increase company’s chances of success. 

 

The BMC can be used for various types of organizations functioning in numerous 

industries. The BMC allows a manager or researcher to identify, categorize and 

better organize the most important elements of various types of business models. It 

can be applied not only to profit-oriented enterprises, but also to other types of 

projects, for example those initiated by the city authorities and aimed at solving 
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logistic problems. There are several examples of applying BMC to develop solutions 

in the area of logistics (De Marco et al., 2017; Pratama and Iijima, 2018; Alias et al., 

2015). The logistic solution proposed for Stargard is not profit-oriented, however the 

BMC suits perfectly because it helps include all elements, sort them correctly and 

thanks to that make the idea closer to the realization process. The BMC sheet, that is 

used in this paper have been modified according to (TURBLOG, 2011; Quak et al., 

2014) to better suit urban logistic projects and solutions. The difference is adding 

one more building block called “Externalities”. As a result the tool consists of 10 

instead of 9 blocks. The added block is located in the central part of the canvas. Its 

location close to “value proposition” highlights the importance of ecological and 

social matters in the whole logistic project. 

 

3. Data, Scope and Research Approach 

 

3.1 Regional Goals and Long Term Future Vision for Stargard 

 

A sustainable city can be defined as the spatial entity that maximises the benefits in 

economic and social dimensions under relevant constraints on environmental and 

socio-economic limitations (Mori and Yamashita, 2015). The use of the sustainable 

city concept based on sectoral approach includes not only transport but also housing, 

land-use, natural environment, employment, public services (Maclaren, 1996). The 

choice of areas, methods and tools that constitutes a sustainable city is determined 

by cities authorities (Lombardi et al., 2011; Kenworthy, 2006). The authorities of 

Stargard, the city that is the subject of research in this paper, have the ambition to 

manage the city to strengthen its sustainability. 

 

Stargard is a city situated in the north-western Poland, West Pomerania Region. It is 

the third city in the region in relation to population (68 thousand inhabitants) and 

economy (Local Data Bank, 2020). Stargard is a rapidly growing city which results 

in an increase of number of cars in the region and increasing carbon dioxide 

emissions. It is expected that creating the UCC-ME could help reduce the 

congestion, noise and pollutions in the major areas of the city. 

 

The UCC-ME concept is consistent with the guidelines for the development of the 

city, in particular its transport system development plans, included in the city's 

strategic documents, as well as the vision of further development of the city. Goals 

and future vision for Stargard are given in the document Social and Economic 

Development Strategy for Stargard City (Stargard, 2016). It includes the Mission of 

Stargard, which says that sustainable development in the harmony with economic, 

social and natural environment is necessary for the present and the future of 

Stargard. Stargard’s vision and development objectives correspond to the targets at 

the regional level, which are included in Development Strategy of West Pomerania 

Region till 2020 (West Pomerania Region, 2019). The document consists of several 

aims and targets, some of them refer also to urban transport solutions.  
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UCC-ME in Stargard is focused mainly on goods deliveries to educational entities. 

That is why the population of children under the age of 14 and future trends in that 

field are especially important. In 2017 there was an increase of that population group 

by 0,8% comparing to 2015 (Local Data Bank, 2020). In some districts of Stargard 

high people density results in transportation problems that can be solved by UCC-

ME. Some educational entities which are situated inside tower-block housing estate 

(Os. Zachód) share joint problem with road infrastructure. Schools are surrounded 

by blocks of flats and the roads leading to them are very narrow. As the result streets 

are always packed with cars. Narrow street full of parked cars can lead to an 

organizational trouble for suppliers and more time spent on maneuvering which 

means more air emissions and noise close to the school buildings. Moreover, they 

can have a negative impact on children's safety when several deliveries are made at 

the same time.  

 

3.2 Identification of Routine Supplies for Municipal Entities 

 

In order to examine the situation in Stargard and identify the needs of municipal 

entities, a questionnaire study was performed among the managers of schools and 

kindergartens that have been chosen in cooperation with Municipal Authorities. The 

survey has been conducted in September 2017. The survey consisted of 12 

questions, some of which were of a general nature, which allowed the managers to 

express their expectations towards the UCC-ME concept, while the more detailed 

part concerned the logistic aspects of the deliveries. The survey allowed to identify 

the needs of municipal entities and analyze the supply strategy of these units. 

 

One of the first questions in the survey concerned the location of supply sources for 

educational entities. Figure 3 shows that the kindergartens and schools are mainly 

supplied by companies located outside the city. It indicates that only one 

kindergarten purchased goods only from suppliers coming from inside the city, 

while all others represented various combinations of suppliers’ locations. The 

obtained result speaks in favor of the implementation of the consolidation of 

supplies from outside the city, and then distributing them to specific municipal 

entities within the city. 

 

Figure 3. Origin of supply 

0% 20% 40% 60% 80%

city/region/country

city

city/country

% of entities
 

Source: Own work. 
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Another interesting information, important for the proposed solution, is the type of 

goods in typical shipments (Figure 4a) and cargo units that are used to transport 

them (Figure 4b). 

 

Figure 4. Shipments characteristics: a) Types of goods in typical shipments; b) 

Cargo units used in typical shipment.  
a) b) 

0% 20% 40% 60% 80%100%

general cargo
office supply

goods of daily needs
refrigerated…

frozen food/goods
clothing

raw industrial…
medicine

% of entities

 Source: Own study. 

0% 20% 40% 60% 80% 100%

parcel/package

box

pallets

coils

racks

roll container

% of entities
 

 

The obtained data show that the goods purchased by the surveyed entities are mainly 

classified into two groups - general cargo and office supply. The vast majority of 

loads are delivered in the form specified as: parcel/package and box. The weight of 

these consignments is usually less than 30 kg. 

 

The conducted analysis showed that both dimensions - spatial location of suppliers 

and typical cargoes - are suitable to consolidate and then to distribute them to the 

surveyed units using cargo bicycles. The survey also showed that when launching 

UCC-ME, it will be necessary to create a common supply plan for all entities 

participating in the system. Deliveries to municipal entities are fairly regular and, at 

the same time, their managers represent a flexible approach to adjust their delivery 

times so that the entire system can run efficiently. 

 

4. Results 

 

4.1 Business Model Canvas for UCC-ME 

 

The concept of Urban Consolidation Centre for Municipal Entities (UCC-ME) in 

Stargard is related to the strategic documents and general vision of Stargard as a city 

offering good conditions for living. The reduction in the number of deliveries will 

help to decrease the traffic inner the city centre and will influence on less pollutions 

and noise. The most important is that the deliveries from (UCC-ME) to the 

municipal entities will be realized with utilization of environmental friendly vehicles 

(electric vans or cargo e-bikes). The concept of UCC-ME is presented in Figure 5.  
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Figure 5. The idea of UCC-ME 

 
Source: Own study. 

 

UCC-ME in Stargard will provide services to several public entities located in the 

city. Presently freight deliveries in Stargard are realised directly from suppliers to 

receivers. They are managed separately and are not coordinated with each other. 

Because each delivery is carried out independently, it generates negative results for 

the city environment due to increased number of vans or trucks. Developing the 

concept of UCC-ME allows these problems to be eliminated. BMC for UCC-ME is 

presented in Figure 6. 

 

Figure 6. Business Model Canvas for UCC-ME 

 
Source: Own study. 

 

The following elements can be found in BMC: 

1. Customer segments: They can be divided into directly and indirectly involved 
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groups of customers. Directly involved customers are: 

• Receivers and senders - they use freight transport every day, as they obtain 

and send a huge number of parcels, which enable all the entities to function 

properly. Presently there are 14 objects chosen: 4 kindergartens, 9 primary 

schools (3 of them with junior school classes) and the Town Office. 

Municipal entities act mainly as receivers, although they can also combine 

both roles. 

• Senders -  suppliers of industrial goods. 

Apart from mentioned above two main groups of customers there is also a group 

of indirectly involved stakeholders – local residents. It is important not to forget 

them and place them in this part of the BMC, because they are the main target of 

all actions taken by the city authorities. 

2. Customer relationships: Municipal authorities have ownership and supervisory 

competencies in relation to municipal educational entities. That is why 

participation in UCC-ME project for these entities could be obligatory. Every 

partner expects long-term cooperation. Only this approach - long-term 

cooperation based on mutual trust and appreciation of the sustainable 

development promoted by the Stargard city - is the basis for the effective 

implementation of the solution. If there are positive results, such as more 

efficient organisation of deliveries and socio-economic benefits, further actors 

may be encouraged to join UCC-ME. It is believed that price and quantities of 

delivered goods will remain the same. 

3. Value proposition: For Municipal Authorities and educational entities the most 

important are better organized, synchronized and eco-friendly deliveries. It is 

also important to adjust the delivery time to daily routine of these entities to 

avoid deliveries when children are coming to kindergarten or school. Deliveries 

will be split into two processes – to and from UCC-ME. Suppliers will focus on 

deliveries to the UCC-ME whereas last mile deliveries will be performed only 

by a dedicated courier company. Suppliers (or transport providers employed by 

them) can be positively affected by saving delivery time through avoiding 

inefficient last mile deliveries. Local residents will be provided with a more 

attractive, less polluted area with fewer freight vehicles. UCC-ME operator and 

courier company will have opportunity to make a profit. 

4. Key activities: A key part of UCC-ME business model is to provide last mile 

deliveries between UCC-ME and municipal entities. It will be also possible to 

offer short-term storage of goods in UCC-ME. It is important to involve more 

entities in the solution, so appropriate marketing action will be performed. 

5. Channels: Presently customers are supplied without UCC-ME, so often the 

choice of transport means is an incidental decision. After implementing UCC-

ME the transport will be coordinated and will be realized with utilization of 

environmental friendly vehicles (electric vans or cargo e-bikes). Contact with 

customers will be provided by: online and telephone booking or face to face 

contact with a courier (bike and electric car) driver. 

6. Key resources: They are necessary to run UCC-ME and can be divided into two 

parts. The first part consist of material and human resources: 
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• UCC-ME place – a small consolidation point where goods will be received 

for short-term storing and sorted for deliveries. Most likely, the existing 

building belonging to the municipal authorities will be used. 

• UCC-ME staff – an employee who will manage the consolidation point. 

The second part is intellectual values and resources:  

• Purchase coordination system – it will help organize the process of buying 

goods for all entities together, 

• Route planning management – it will optimize distribution of goods and 

documents between UCC-ME and public entities. 

7. Key partners: The most important partners who will create the entire UCC-ME 

system will be: 

• Municipal authorities – they play a key role in the whole project. They have 

ownership and supervisory competencies in relation to municipal 

educational entities. Thanks to that they can easily ask entities to change 

their purchasing  management and participate in UCC-ME. They also will 

provide a facility for UCC-ME. 

• Municipal entities - kindergartens, primary schools, secondary schools, high 

schools, Vocational School Complexes, Social Welfare Centre and others. 

They will be main receivers of goods shipped through UCC-ME.  

• Suppliers of industrial goods – at present they deliver goods to municipal 

entities and City Hall directly. After implementation of UCC-ME they will 

deliver goods through that facility. 

• UCC-ME operator– Municipal Authorities are not interested in running the 

centre by themselves. A private company or private-public partnership are 

considered. 

A  courier company (electric car/bicycle) which will be responsible for 

deliveries between UCC-ME and municipal entities. The company make a 

contribution through its transport means and drivers.  

8. Cost structure: The most expensive parts are: 

• Facility maintenance, 

• Payments for bike/electric car courier company, 

• Salary for UCC-ME employee (one employee at the beginning of UCC-ME 

functioning). 

9. Revenue streams: One of the most important questions encountered when 

creating the business model canvas is whether the UCC-ME will be able to 

finance itself. At the beginning of the operation, financial support of the city will 

certainly be necessary. Stargard Authorities are considering their own financial 

contribution, however they would prefer to involve a private company to run a 

newly designed consolidation centre. One of possible option is to create a 

Private-Public Partnership to finance the realization of the concept. The final 

decision will certainly depend on the willingness of suppliers to participate in 

the system (including payment of fees). They could benefit, for example, from 

better organisation of supplies. 

10. Externalities: In fact this part of business model canvas is crucial to understand 

the main aim of UCC-ME. The positive impact on the environment and society, 
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which will be achieved through the activities of UCC-ME, is the main goal of 

implementing UCC-ME. UCC-ME will help reduce the congestion, noise and 

pollutions in the major areas of the city. Traffic safety and quality of life in city 

centre is expected to be improved.  

 

4.2 Assessing the Impact of UCC-ME on Urban Environment 

 

To assess the effect of using environmentally friendly vehicles for making deliveries 

from UCC-ME to municipal entities, two scenarios were analyzed. The first one 

assumes the use of cargo bikes and electric LCV (Light Commercial Vehicles) that 

operate without exhaust emissions, while the second assumes that the same 

shipments will be made using conventional LCVs. Comparison of both scenarios 

allows examining the amount of air pollution that would not be emitted to the 

atmosphere in Stargard. When creating the transport schemes, the origin-destination 

matrix was adapted, which is a method to specify the demand for the trips between 

the origin and destination nodes in the network (Kijewska and Iwan, 2016). The 

analysis assumes several round trips, the start and end of which is always in the City 

Hall (CH), as this is the location of UCC-ME pre-determined by the authorities of 

Stargard. The distance covered in each round trip is presented in Table 1. 

 

Table 1. Distances for round trips included in the study 
Round trip Distance (km) 

CH – PS6 – K4 – PS1 – K3 – PS9 – PS3 – CH 10.0 

CH – K2 – PS4 – K1 – PS2 - CH 5.4 

CH – PS5 – PS7 - CH 11.3 

CH – PSi – CH; where i=1-9 0.5 – 11.1 

CH – Ki – CH; where i=1-4 1.6 – 5.4 

Source: Own study. Symbols: CH – City Hall, K – Kindergarten, PS – Primary School. 

 

The first three routes are longer and each comprises several primary schools (PS) 

and kindergartens (K). These routes are constructed based on the proximity of these 

objects to each other. Additionally, the study also includes shorter round trips, 

dedicated to a particular primary school or kindergarten. The average distance for all 

trips together is 5.2 km.  In order to calculate the emissions in the analysed scenario, 

4 trips per week were assumed during the year. The calculations are presented in 

Table 2. 

 

Table 2. Air emission calculated in the study for the conventional LCV 

Averag

e 

distanc

e (km) 

Numbe

r of 

trips 

per 

year 

Distance 

during the 

year (km) 

Average air emission of 

LCV in urban freight 

transport in Poland 

(gram/km) 

Air emission of conventional LCV 

(gram) 

PM NOX CO CO2 PM NOX CO CO2 

5.2 208 1081.6 0.17 1.29 3.45 
314.

4 
229.8 

1744.

1 

4664.

4 

425068.

8 

Source: Own study based on Kijewska & Iwan, 2016; European Environment Agency, 2013. 
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The results show that the most important premise for involving cargo bikes and 

electric LCV in the concept of UCC-ME, which is the possibility of reducing the 

negative impacts of urban freight transport on the city environment, would be met. 

Calculated emissions that do not enter the atmosphere should be considered as a 

minimum plan. The research is based on the assumption that shipments will be 

carried out only to several objects. The research should be considered as 

preliminary, pilot study. If interest in UCC-ME participation is confirmed, this 

solution could include further municipal entities. In that case, the calculated reduced 

emissions would be higher. 

 

5. Conclusions  

 

The Stargard authorities are the initiator of seeking a solution for logistics problems 

in the city and their support is of key importance in the implementation phase of 

UCC-ME. The aim of the analyzed logistics solution is to improve the quality of life 

of Stargard residents. The implementation of UCC-ME can reduce the number of 

medium and large vehicles in the city centre and consequently reduce pollution, 

congestion and noise. What is more, it can also improve the safety of children 

around schools and kindergartens. Several steps toward establishing UCC-ME have 

already been done, many of which with the support of the authorities. Apart from 

conceptual research, some experiments were also carried out (Nürnberg, 2019). The 

biggest challenge for the municipality is to find the best way to organize and finance 

the activities of UCC-ME.  

 

The implementation of this kind of solution should be preceded by an analysis of 

some more detailed managerial issues, like organizational structure, financing 

model, type of cooperation with the suppliers, the establishment of the integrated 

purchasing process for municipal entities. During the next steps of planning and 

decision process, these issues will be considered by both, the researchers and the 

municipality representatives. The biggest barrier will be to obtain financial support 

for the creation of UCC-ME. This step lies in hands of Municipal Authorities of 

Stargard. It is crucial for the success of the whole initiative that UCC-ME becomes 

economically self-sufficient after the necessary support of the Authorities at the 

beginning of its operation. 
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