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The purpose of this thesis was to develop a calculation model for the case company to 

calculate its Scope 3 emissions. Scope 3 emissions are indirect greenhouse gases that occur 

in a company's upstream and downstream value chain. The carbon footprint calculation is 

part of the case company’s sustainability reporting. Furthermore, the goal was to find ways 

how the company could reduce its Scope 3 emissions. As a distributor company without its 

own production, most of its emissions are Scope 3 emissions. 

The thesis introduces different reasons and motivations why companies are executing carbon 

footprint calculation and sustainability reporting. It also explains the most common 

challenges in specifically Scope 3 emissions reporting. The Scope 3 emissions are the most 

difficult ones to report but reporting them as accurately as possible is vital for the reliability 

of the carbon footprint calculation of especially distributor companies. The thesis also 

introduces different emission reduction opportunities for companies. 

As a result of this study, the biggest challenges in Scope 3 emissions calculation were 

identified, and proposals for solving them were presented. The calculation model for the 

company was created and proposals for improving its accuracy in the future were also given. 

Also, recommendations were given on how to reduce the carbon footprint of the case 

company in the future. 
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Tämän työn tarkoituksena oli kehittää kohdeyritykselle laskentamalli sen Scope 3 -päästöjen 

laskemiseen. Scope 3 -päästöt ovat epäsuoria kasvihuonekaasupäästöjä, joita esiintyy 

yrityksen arvoketjun alku- ja loppupäässä. Hiilijalanjäljen laskenta on osa kohdeyrityksen 

vastuullisuusraportointia. Lisäksi tavoitteena oli löytää keinoja, joilla yritys voisi vähentää 

Scope 3 -päästöjään. Koska kyseessä on pääasiassa maahantuontia harjoittava yritys, jolla ei 

ole omaa tuotantoa, suurin osa sen päästöistä on Scope 3 -päästöjä. 

Työssä esitellään erilaisia syitä ja motivaatioita sille, miksi yritykset laskevat 

hiilijalanjälkeään ja tekevät vastuullisuusraportointia. Siinä kerrotaan myös yleisimmistä 

haasteista erityisesti Scope 3 -päästöjen raportoinnissa. Scope 3 -päästöt ovat kaikkein 

hankalimpia raportoida, mutta niiden raportointi mahdollisimman tarkasti on elintärkeää 

hiilijalanjäljen laskennan luotettavuuden kannalta erityisesti maahantuontiyritysten 

kohdalla. Opinnäytetyössä esitellään myös erilaisia päästöjen vähentämismahdollisuuksia 

yrityksille. 

Tämän tutkimuksen tuloksena tunnistettiin Scope 3 -päästölaskennan suurimmat haasteet ja 

esitettiin ehdotuksia niiden ratkaisemiseksi. Yritykselle luotiin laskentamalli ja annettiin 

ehdotuksia sen tarkkuuden parantamiseksi tulevaisuudessa. Lisäksi annettiin suosituksia 

siitä, miten kohdeyrityksen hiilijalanjälkeä voidaan pienentää jatkossa. 
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1. Introduction 

It is a widely accepted fact that greenhouse gas emissions lead to global warming. The 

consensus on the subject has led to the growing interest on the topic of carbon footprint 

calculation. According to climate experts, global warming will continue, and actions are 

required to slow it down. This means that the greenhouse gas (GHG) emissions need to be 

reduced. To answer this, in December 2015, the United Nations Framework Convention on 

Climate Change (UNFCCC) agreed on a global agreement called the Paris Agreement, 

which aims to keep global warming well below 2°C above preindustrial levels. Its initial 

goal is to limit it to 1.5°C. (Yu et al. 2024, 1-2). 

To help evaluate the global GHG emissions more precisely, the concept of carbon footprint 

was developed. The term has its roots in the 1990s, when a concept of ecological footprint 

was established. The ecological footprint converts the resources consumed and waste 

generated by a certain population into a biologically productive land area. The carbon 

footprint, instead, calculates the total direct and indirect emissions of a certain product, 

service, or activity throughout its lifecycle and presents them in CO2 equivalents. The 

concept of carbon footprint has been widely accepted by governments, institutions and 

organizations around the world (Yu et al. 2024, 1-2). The European Union updated their 

rules on sustainability reporting for the companies in December 2025, and it eased the 

requirements for smaller companies. Now, sustainability reporting is only required from EU 

companies that have more than 1000 employees and a net annual turnover of over 450 

million Euros. This also applies to non-EU companies that have a net turnover of over 450 

million Euros in the EU, and to their subsidiaries and branches that have a turnover higher 

than 200 million Euros in the EU (European Parliament, 2025). 

Despite the noble idea behind the carbon footprint calculation, it causes headaches for 

companies. Especially the companies, whose main sources of emissions come from 

outsourcing (Scope 3), have difficulties in collecting reliable data. The value chains are long, 

which already makes it challenging, and because the smaller suppliers are not required to 

report on sustainability, they do not have the interest or the capability to gather the data. 

According to Velázquez Martinez & Cottrill (2025, 1-2), the two main challenges in Scope 
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3 accounting are dealing with different data sources and suppliers’ carbon tracking 

methodologies. 

Algol Oy consists of four subsidiaries and one partly owned venture. Figure 1 shows the 

company’s structure. Each subsidiary is responsible for their own carbon footprint 

calculation. The results of the calculations are then gathered in Algol Oy’s yearly 

sustainability report.  

 

Figure 1. Algol Oy's company structure 

 

Algol Technics has not yet introduced an emission reduction path, nor has it calculated its 

carbon emissions. The first step for the emission reduction path is therefore to determine the 

company’s most significant emission sources and to find out in which segments the emission 

reductions would be the easiest to achieve. After that a path for the emission reductions can 

be created. 

The aim of this master’s thesis is to calculate the carbon footprint for Algol Technics Oy and 

develop a tool with which the company can repeat the calculation in the future. Being an 

SME (Small and Medium-sized Enterprise), the company is not obliged to do sustainability 

reporting. However, the owners want to be forerunners in this subject, and therefore they 

want to make the reporting to a certain extent. Also, it has already been noticed that some of 

the largest customers are asking for sustainability reporting.  

As Figure 2 shows, Scope 3 emissions consist of 15 categories. However, in the beginning 

Algol Technics is aiming to report Scope 3 emissions in only five of them. Those include 
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purchased goods and services, transportation and delivery (upstream), handling of waste 

generated during operations, leased assets, and transportation and delivery (downstream). 

The chosen categories are shown in green colour in Figure 2. Out of the remaining 

categories, the emissions from franchises and emissions from investments are not relevant 

to the company at least for now. The remaining eight categories are planned to be included 

in the calculation in the coming years. 

 

Figure 2. Scope 3 categories  

 

1.1. Research questions 

The carbon footprint calculation is examined in this master’s thesis through the following 

research questions: 

1. How to develop a calculation model for Scope 3 emissions, that allows the most 

accurate results, and how can it be used to develop a credible emission reduction 

path? 

2. At which stage the Scope 3 emissions calculation is so accurate, that an emission 

reduction path can be based on that? 
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2. Company’s structure and environmental strategy 

This chapter explains the business model of the case company Algol Technics Oy. It also 

explains why calculating Scope 3 emissions is so important for the company and other 

companies alike.  

 

2.1. Business model of the case company 

Algol Technics Oy is a distributor company, whose core business is to provide products and 

services to its customers, who are operating widely in the Finnish manufacturing industry 

and logistics. On one hand, it is a distributor selling the ready products that it buys from its 

suppliers, but on the other hand, it is an integrator who offers added value to its customers 

by designing solutions and applications where it uses its suppliers’ products. It does not 

manufacture anything, but it modifies and customizes the products from its suppliers. On top 

of that, it offers industrial service and maintenance for many types of machinery. 

In the company’s business model, it is very important to have good relationships with 

suppliers, because the company’s success is highly dependent on them. With its largest 

suppliers, Algol Technics has relationships that have lasted for decades, and it is working in 

a close co-operation with many of them. Of course, as the focus of the business changes over 

time, the supplier base also goes through a slow change, where new suppliers are introduced 

and some of the old suppliers become less important. The company has dozens of suppliers 

from whom it purchases on a regular basis. The size of the supplier companies varies a lot. 

Some of them are small local businesses and others are large multinational enterprises.  

Algol Technics’ business model makes it a stable company that does not take hits from the 

economic downturns easily. When the sales of new equipment are low, the service business 

keeps bringing steady income. The service business can also support the sales of new 

projects by offering the end customer important life cycle services. Vice versa, when the 

project business unit succeeds in selling new equipment, it offers service base to the service 

business unit. 
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2.2. The importance of Scope 3 emissions calculation for a distributor company 

In the Greenhouse Gas Protocol, the emissions of a company are divided into three 

categories, that are shown in Figure 3. Scope 1 covers the emissions of objects that the 

company owns or controls. This means, for example, the company’s own factories. Algol 

Technics does not manufacture anything, which means that it barely has Scope 1 emissions. 

Scope 2 includes emissions from energy use. This means the emissions that are created in 

the production of the energy that the company uses. In some offices, Algol Technics has 

direct contracts with energy companies for electricity and heat, but in other offices those are 

included in the rent. In latter cases, the source and consumption of energy often remain in 

the dark. Scope 3 covers all indirect emissions of a company. Those are the emissions that 

are created outside the company’s premises, but that are created because of the company’s 

actions. These emissions are created in the value chain both upstream and downstream. 

These emissions include, for example, the emissions from purchased products, transport, 

distribution, and business trips. (McKinsey, 2024). 

 

Figure 3. Scope 1, 2, and 3 in GHG protocol (Circular Ecology, n.d.) 
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According to McKinsey (2024), Scope 3 emissions typically represent 90 percent of a 

company’s total emissions. Because of Algol Technics’ business model as a distributor 

company, its percentage is probably even higher. As said, the company does not manufacture 

anything. Therefore, in its carbon footprint calculation, it almost solely needs to rely on the 

emission figures of the manufactured products that it receives from its suppliers. Because 

importing goods plays such an important role in its business, the emissions from 

transportation are also high. Because emissions from transportation also belong to Scope 3, 

it highlights the category’s importance. Algol Technics also leases all its vehicles, and 

emissions from them are also covered in Scope 3. It is worth noting that the vehicles could 

also belong to Scope 1. If they were leased on finance lease, the vehicles would become 

assets in accounting. Then their emissions would be reported under Scope 1 emissions. 

However, now that they are leased on operating lease, the lease is considered a service that 

the company is paying for, and therefore its emissions are reported under Scope 3 emissions. 

If a distributor company, such as Algol Technics, wants to calculate its carbon footprint 

accurately, it is crucial that it receives reliable data from its suppliers and partners. To be 

able to set up a path for emission reductions, the company needs to know exactly what 

emissions are created in which part of its value chain. If the company only receives reliable 

data from a minority of its suppliers, it means that it needs to highly rely on industry 

averages, which does not create a solid ground for the emission reduction path. 

 

2.3. Case company’s environmental strategy and starting point for the emission 

reduction path 

Algol Oy reports in their webpage that environmental responsibility, social responsibility, 

and good governance are their core values (Algol, n.d.). About environmental responsibility, 

Algol Oy states that their focus areas are climate change, pollution, resource use and the 

circular economy. They promise to continuously analyse their carbon footprint and have a 

goal of achieving carbon neutrality. The Algol Group has already mapped their Scope 1 and 

2 emissions, but Scope 3 emissions, that correspond to most of the company’s emissions, 

are yet to be assessed. The largest subsidiary, Algol Chemicals Oy, has already started their 

Scope 3 assessment in 2023 (Algol, n.d.).  
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Algol Oy is publishing a voluntary Sustainability Statement. It says that the Algol Group’s 

Sustainability Statement 2024 has been prepared in accordance with the requirements for 

sustainability reporting in connection with the consolidated financial statements that, 

according to the current Accounting Act, will apply to Algol for the financial period starting 

on 1 January 2025. In the sustainability statement it is noted that even though publishing it 

is still voluntary, they are prepared for the upcoming regulation and their partners' 

expectations. (Algol, 2025) 

The Algol Group is committed to the UN Sustainable Development Goal 13, and it has a 

Health, Safety, and Environmental (HSE) policy, that aims to minimise the environmental 

impact of its operations and to use natural resources efficiently. The group also has a 

sustainability manager who is responsible for following the legislation, and Code of 

Conduct. He also follows the climate work of the group’s companies and reviews the HSE 

policy annually. Algol Oy also possesses the ISO14001 certificate. (Algol, 2025) 

Although the sustainability statement does not yet comply with all requirements set out in 

the Accounting Act for sustainability reporting, and it has not been verified by an 

independent auditor, it is worth noticing that the double materiality assessment has already 

been completed for the two largest companies, Algol Chemicals Oy, and Algol Technics Oy. 

The other companies continue working with that as well. It is stated that once all subsidiaries 

have mapped their emissions, climate targets and plans, the Group will define its long-term 

plan to limit global warming to 1.5 °C. According to the sustainability statement, Algol 

Chemicals Oy aims to define a carbon emissions transition plan during 2026, and Algol 

Technics Oy will determine the means, targets and transition plan for reducing carbon 

emissions once the calculation of Scope 3 emissions has been performed. (Algol, 2025) 

When it comes to Algol Technics in particular, the products and technologies it offers, such 

as industrial robots and automated warehouse systems, help to reduce greenhouse gas 

emissions. It also offers modernisation services to its customers to extend the life cycle of 

products and machinery, which causes less emissions compared to manufacturing a new 

product or machine. (Algol, 2025). 
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2.3.1. Double Materiality Assessment at Algol Technics Oy 

Double materiality assessment has been executed at Algol Technics, and it can be found in 

the Algol Group’s sustainability report from 2025. In the materiality assessment map, that is 

shown in Figure 4, the different topics have been divided under Impact Materiality, Financial 

Materiality, and Double Materiality. 

Impact materiality covers the topics with which the company impacts on the people and on 

the environment and financial materiality covers the topics that may cause financial risks for 

the company (European Commission, 2022). Double materiality combines both impact 

materiality and financial materiality.  

  

Figure 4. Algol Technics’ Double Materiality Assessment map (Algol, 2026). 
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Below the different topics are divided under the different materialities as they are shown in 

the Algol Technics’ materiality assessment map. 

 

Impact Materiality 

- Climate change mitigation 

- Employee involvement 

- Dialogue between social partners 

- Training and development of skills 

- Product safety 

- Privacy 

- Supply chain transparency 

- Corporate culture 

- Legal compliance 

- Digitalization 

 

Financial Materiality 

- Product design and lifecycle management 

 

Double Materiality 

- Energy 

- Occupational health and safety 

- Customer relationships 

- Availability of (high quality) data 
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The topics that are listed under the impact materiality are clearly related to social 

responsibilities that the company has. For example, it underlines the importance of employee 

training and involvement, and company culture. Additionally, the company’s products need 

to be safe, and it is important that the company obeys the law.  

In financial materiality, the product design and lifecycle management are important topics 

as the carbon footprint calculation of products is becoming more important. A company that 

can sell sustainable products whose lifecycle emissions have been calculated, can benefit 

from it, and have less risks related to financial materiality. 

From the topics that are listed under double materiality, the occupational health and safety 

is a great example of a topic that affects the company both inside-out and outside-in. It is a 

social responsibility of a company to offer working conditions that are safe and do not risk 

the health of its employees. On the other hand, if the employees spend a lot of time on sick 

leave, it directly affects the financial performance of the company.  

 

3. The reasons and motivations behind carbon footprint calculation 

This study is conducted by following the Greenhouse Gas Protocol and it focuses specifically 

on Scope 3 emissions. The purpose is to use primary data as much as possible, but in 

situations where primary data is not available, secondary data is used. The goal is to increase 

the share of primary data in the coming years as the suppliers develop their emissions 

reporting. The intention is that little by little the primary data will replace the secondary data 

completely. 

This chapter focuses on the challenges that companies face when calculating Scope 3 

emissions. Moreover, the legislation and motivation behind sustainability reporting is 

discussed and a theoretical framework for strategic sustainability is defined. 
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3.1. Common challenges in calculating Scope 3 emissions 

Calculating the Scope 3 accurately is challenging due to the large amount of emissions data 

that is required from the external parties, such as suppliers. However, because so many of 

the emission sources of a company belong to Scope 3, calculating it as accurately as possible 

is important if a company wants to give a credible figure of its carbon footprint.  

 

3.1.1. Uncertainty in Scope 3 emissions 

The inaccuracy of Scope 3 emissions arises from different paths. For example, the 

parameters such as emission factors may vary a lot between different parties as can do the 

scenarios related to product use and end-of-life assumptions. This inaccuracy causes 

problems over time, because if the data quality changes from year to year, it makes it very 

difficult to track the company’s path towards its climate targets. It can be that the reported 

emissions grow although the actual emissions are reduced or vice versa. (Shrimali 2021, 11). 

To reliably measure the emission reductions in annual carbon footprint calculations a 

company should have supplier-specific emission factors in use (Woszczek et al. 2025, 221). 

Unfortunately, this is very rarely the case, and therefore achieving accurate emission 

reporting in Scope 3 emissions is challenging. 

Some companies are using a spend-based method for calculating their Scope 3 emissions. In 

this method, the percentage that each supplier accounts from the total sales of the company 

are calculated, and it is then multiplied by industry-average emissions factors. The spend-

based method clearly has its flaws. If a supplier reduces the emissions of a certain product, 

but increases its price, the reduced emissions are not fully transferred to the customer 

company’s carbon footprint. This is because the increased price increases the percentage that 

supplier is accountable for from the total emissions, and when the emissions are calculated 

with industry average, it has an increasing effect on the total amount. Correspondingly, if 

the supplier lowers the price of the product, the number of allocated emissions decreases, 

although the actual emissions have not changed. (Velázquez Martinez & Cottrill 2025, 1-2). 

Determining the structure of a company's value chain and its boundaries is closely linked to 

calculating Scope 3 emissions, because it requires considering all upstream and downstream 
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activities in the company’s value chain. According to Canal Vieira et al. (2024, 2-3), only 

15% of major companies assess the impact of other than first-tier suppliers. This shows that 

the companies have limited understanding of their value chains. In the study conducted by 

Canal Viera et al. (2024), only one third of the companies used primary data when 

calculating the emissions from suppliers in upstream activities. In downstream activities, the 

companies often multiplied the amount of sold goods by life cycle assessment (LCA) factors 

and consumer behaviour assumptions. 

The Scope 3 emissions of a company are mainly Scope 1 emissions of another company, 

which means that theoretically the easiest way to reduce emissions in a global scale is that 

each company would do their share of reducing their Scope 1 emissions (Woszczek et al. 

2025, 221). Influencing the Scope 1 emissions is much easier for a company than influencing 

the Scope 3 emissions, because they are direct emissions that are formed in their 

manufacturing processes, whereas Scope 3 emissions are coming from the supply chain. 

Despite the challenges that companies are facing in reliable calculation of Scope 3 emissions, 

it is important that attention is paid to the reliability of Scope 3 emissions reporting. If the 

Scope 3 emissions reporting is not required to be as precise as Scope 1 emissions reporting, 

the companies have incentives to outsource production to gain easier reporting standards. 

This means that the Scope 1 and Scope 3 emissions reporting need to be complementary. 

(Mahieux et al. 2024, 1-2, 28). 

 

3.1.2. Emission factors, databases, and platforms 

There are several different databases and calculators available that provide emission factors 

for different raw materials, chemicals, and finished products, but also for example for 

transportation. Many of these have their own focus areas. For example, Together for 

Sustainability focuses on chemicals (Together for Sustainability, n.d.), and EcoTransIT on 

transportation (EcoTransIT, n.d.). Ecoinvent, that was first introduced more than 20 years 

ago, offers vast databases for different areas from agriculture to construction (Ecoinvent, 

n.d.). Sphera is a company that provides (LCA) software and calculators to professionals 

and non-professionals and is used by many large companies and organizations (Sphera, n.d.). 

Position Green is a platform that combines software and advisory services and helps 
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companies in their sustainability reporting. They have a large variety of services that they 

can offer depending on the customer's needs (Position Green, n.d.). 

Making a reliable comparison between the Scope 3 emissions of different companies can be 

challenging due to the different emission factors that are used in the GHG emission 

calculations. Downie & Stubbs (2012, 416-421) studied Australian organizations that 

reported Scope 3 emissions as part of their carbon management strategy and found that there 

is a lot of variation in the emission factors. Wrong conclusions of carbon intensity of 

organizations alike can occur only because of their selection of different emission factors, 

although their reporting might look comparable on the surface. 

There are often uncertainties related to emission factors. For example, it can be that the 

conditions under which the emission sources are tested do not represent real world situations. 

Also, in some cases there might be missing measurement data. A reason for this may be that 

the measurement value is below the detection capability of the instrument. The missing data 

may then be replaced by surrogate data. Sometimes even surrogate data cannot be used, 

which leads to gaps in inventory. Various measurement errors, whether they are random or 

systematic, can also lead to uncertainty in emission factors. (Frey 2007, 5-6). 

 

3.2. Legislation and incentives behind sustainability reporting 

Legislation is the main incentive for companies to conduct their sustainability reporting. 

However, legislation only requires the largest companies to report their emissions. Even 

though small and midsize companies are not obliged to carry out their sustainability 

reporting, some of them do so. In this chapter, the different reasons to perform sustainability 

reporting are explained. 

 

3.2.1. Corporate Sustainability Reporting Directive 

European Union’s Corporate Sustainability Reporting Directive (CSRD) is a directive that 

forces companies above certain size to regularly report on the risks and opportunities that 

they see arising from environmental and social issues and evaluate their impact on people 
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and environment. The CSRD is a vital part of EU’s Green Deal, and its purpose is to offer 

investors, civil society organizations, consumers, and other stakeholders the possibility to 

evaluate not only the financial performance, but also the sustainability performance of the 

companies. (European Commission, 2022). 

Following the CSRD is mandatory only for large companies and listed companies (European 

Commission, 2025). A cornerstone of this two-way evaluation process is the double 

materiality assessment, that requires the company to report not only its impact to the external 

world, but also the external world’s potential impacts on its business (i.e., global warming). 

As mentioned earlier, Algol Technics has already conducted the double materiality 

assessment, although it is not mandatory for small and medium-sized companies. The double 

materiality assessment offers clear disclosure requirements that reduce the risk of 

“greenwashing”. It also gives investors important information that helps them to evaluate 

the risks of their investments (European Commission, 2022). 

Studies have found some challenges related to CSRD. One of them is the lack of universally 

accepted methodologies to assess impact materiality. The high-level guidance that is 

provided can often lead to inconsistent practises. Many companies also take the CSRD as a 

mandatory burden rather than a strategic tool with which they could create value. The 

difficulties in reporting Scope 3 emissions are also mentioned by the critics as are the 

difficulties in mapping global supply chains. The lack of tools and resources in these fields 

lead to frequent underreporting by the companies. Also, the broad focus that includes also 

impact materiality can sometimes be challenging for the companies because they need to 

keep in mind the stakeholder priorities too when defining thresholds for materiality. 

(Dunfjäll 2025, 939-941). 

On the upside, the companies that are willing to engage in the double materiality assessment 

can benefit from it in many ways. Clearly, complying with the regulations is one thing, but 

in addition they improve their risk management and gain better reputation in the eyes of their 

customers. In addition, when a company invests in the sustainability of its operations, it often 

leads to better quality of its products and services in a long run, as the product design and 

product safety continuously improve. As mentioned, the double materiality assessment also 

gives important information to the investors on the risks of their investments. Therefore, a 
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company that engages in the double materiality assessment can get better access to the 

investment capital. (Dunfjäll 2025, 939-941). 

 

3.2.2.  Other incentives behind sustainability reporting 

While following CSRD is mandatory for certain companies, the Global Reporting Initiative 

(GRI) offers a model for all companies to do their voluntarily sustainability reporting. GRI 

is an independent nonprofit organization that has been operating for almost 30 years, and it 

has offices all around the world. Its standards are used by more than 14000 organizations in 

over 100 countries. Along with the GRI standards, they also offer education, resources, and 

tools for organizations to help them in their sustainability reporting (GRI, n.d.). The 

difference between GRI and CSRD is that GRI focuses on impact reporting, which means 

that the organizations report how their operations impact the world around them (inside-out), 

and CSRD requires the double materiality assessment, which also takes into account the 

impact that the world around the organization might have on the financial performance of 

the organization (outside-in) (Sustainability Directory, 2025). 

Mahieux et al. (2024, 11) argue that mandatory emissions reporting has potential 

disadvantages. In the worst case, making the reporting mandatory only in certain 

jurisdictions could lead to companies outsourcing their production to jurisdictions where the 

regulation is looser. This would then increase the overall emissions rather than reduce them 

and give unwanted financial benefit to companies that have the possibility of doing so. Also, 

because many companies already voluntarily report their emissions, mandatory reporting 

would not necessarily bring the desired benefits. 

Even though the legislation does not require small and midsize companies to report their 

emissions, the motivation for reporting might come from elsewhere. Hettler and Graf‐Vlachy 

(2023, 269) write that Scope 3 emissions reporting is often used as a marketing tool. 

According to them, the image benefits that can be gained through reporting are a strong 

motivation source, and the reporting gives the company a more professional image. The 

emission data can be also used as a proxy for good management (Tang and Demeritt 2018, 

441-444). However, in some cases it might also be that a company does not want to publish 

its emissions. This happens when its environmental performance is not on a good level and 
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might send a negative signal to its stakeholders (Hettler & Graf‐Vlachy 2023, 269). The 

managers can also adapt their reporting policy depending on the group of stakeholders that 

they are dealing with (Florence et al., 2016). 

Tang and Demeritt (2018, 441-444) recognized three reasons for emissions reporting. In 

addition to legislation, they recognized the financial reason, which is linked to the savings 

in for example energy costs when cutting energy consumption, and reputational reason. 

Carbon emissions reporting provides a good channel to show the investors that the company 

is doing its share for the reduction of greenhouse gas emissions. Investors are increasingly 

considering the environmental performance of the companies in their investment decisions 

and can also use the Scope 3 emission information for risk assessment showing their 

vulnerability against potential climate regulation (Hettler & Graf‐Vlachy 2023, 269). 

 

3.3. Standards 

There are several standards and specifications for the life cycle assessment of products and 

services and calculating the greenhouse gas emissions of products and services. In this 

chapter the most relevant ones are presented.  

 

3.3.1. ISO 14040 

ISO 14040 is an international standard that specifies the framework, principles, and 

requirements for life cycle assessment studies. It does not describe the life cycle assessment 

technique in detail. It has divided the LCA process in four phases; goal and scope definition, 

inventory analysis, impact assessment, and interpretation. The scope of the LCA study must 

be clearly defined, and the goal should state the intended application, the reasons for the 

study, and the audience to whom the results are intended to be communicated. (ISO 14040 

1997, 1-5) 

ISO 14040 faced criticism after it was introduced in 1997. According to the critics, the peer 

review process was not sufficient, which led to updating some of the requirements of the 

peer review process in 2006. It also faced criticism about the clarity of its language and the 
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openness to interpretation of some of the definitions. It was also claimed that the 

standardization process limited the development of new Life Cycle Assessment conducting 

methodologies. The fundamental problems in the standard were addressed and after the 

updated standard was introduced in 2006, the amount of criticism reduced significantly. 

(Pryshlakivsky & Searcy 2012, 116-122).  

 

3.3.2. ISO 14064 

ISO 14064 is a family of standards that is designed to be a tool for organizations to quantify, 

monitor, report and verify the GHG emissions and removals (ISO 14064-1 2018, VI-VII). 

Like ISO 14040, it belongs to the ISO 14000 environmental-management family. It 

emphasizes internationally standardized measurement, verification, and certification 

processes, where Greenhouse Gas Protocol, that is explained in chapter 3.3.3., relies on the 

guidance (Ogunyemi 2025, 426-427). 

ISO 14064-1 presents the principles and requirements for designing, developing, managing 

and reporting the GHG emissions. ISO 14064-2 focuses on projects or activities that are 

designed to reduce GHG emissions or enhance the GHG removals. ISO 14064-3 focuses on 

verification and validation of the GHG statements. (ISO 14064-1 2018, VI-VII). 

 

3.3.3. Greenhouse Gas Protocol 

The Greenhouse Gas (GHG) Protocol presents comprehensive global standardized 

frameworks to measure and manage GHG emissions. It is suited for private and public 

sectors, value chains and emission mitigation actions. Its mission is to develop the most 

credible, accessible, and widely used greenhouse gas accounting and reporting standards 

and to proactively facilitate their global adoption and implementation. It is widely used in 

large enterprises as 97 % of disclosing S&P 500 companies were using it in their reporting 

in 2023. It is funded by many famous companies such as Apple, Google, Meta, KPMG, and 

Toyota. An important part of the GHG protocol is the guidance for reporting scope 1, 2, and 

3 emissions. (Greenhouse Gas Protocol, n.d.) 
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The GHG protocol’s principles help organizations to obtain high-quality reporting. Also, its 

standardized use of emission factors helps organizations to compare the emissions between 

different sectors and jurisdictions. A growing number of companies also include the GHG 

protocol’s guidance in their annual sustainability reports. The GHG protocol offers 

companies measurement stability that they can exploit when they are planning their emission 

reduction paths and forecasting the climate-transition. (Ogunyemi 2025, 426-427). 

 

3.4. Primary data and secondary data 

Primary data is the most accurate data available for the carbon footprint calculation, because 

it is based on the actual emissions derived from the operations. However, the primary data 

is sometimes difficult to get, not available at all, or it is not of good quality. Secondary data 

is based on the industry averages, estimates, and published data sources. It provides an option 

in those cases, where primary data is not available. Using secondary data is cost-effective, 

but the downside is that when relying on averages it does not consider the nuances of each 

business. This inaccuracy may lead to difficulties in the company’s path to reduce its 

emissions. (Rylander, 2025). 

The emissions caused by foreground processes are those that are directly derived from the 

generation of a product (Scrucca et al. 2021, 136). Those can be directly influenced by the 

company. The standards usually focus on getting primary data from the focal company’s 

processes, because that is where the company can impact on reducing emissions the most. 

The primary data is not necessarily obliged from the suppliers (Jensen 2012, 347-348).  

The emissions caused by background processes are indirect emissions (Scrucca et al. 2021, 

136). The background processes cannot necessarily be influenced by the company. In PAS 

2050, secondary data is allowed to use for suppliers that contribute less than 10 % of the 

total GHG emissions (Jensen 2012, 347-348).  
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3.5. Theoretical framework for strategic sustainability 

According to Hart (1995, 993-998), a company’s competitive advantage can be rooted in its 

relationship with the natural environment. Through pollution prevention the company can 

achieve cost savings. For example, better utilization of raw materials equals lower material 

costs and less waste disposal costs. Also, building a reputation as a sustainable company can 

help to gain customers’ loyalty. A commitment to sustainable development can improve the 

company’s expectations for the future compared to competitors. However, it requires a long-

term vision and will not likely offer short-term profits. 

Murfield & Tate (2017, 1321) write that sustainable development can make companies to 

move away from many transactional supplier relationships to strategic partnerships with 

selected key suppliers with which they can share the same environmental goals. As Hart 

(1995, 993-998) states, the companies can gain long-term competitive advantage through 

sustainable development. Therefore, the selected suppliers can also gain their share by 

contributing to the sustainability practices. Qiao et al. (2022, 3537) argue that auditing 

suppliers and requiring certificates from them is not necessarily the best way to develop 

strategic partnerships with them. Instead, the buying company should offer supplier training 

programs, collaborative practices, and knowledge exchange. That way the company can 

develop mutual understanding with the suppliers and raise the suppliers’ interest towards 

environmental issues. 

Although the emissions reporting is not mandatory for SME’s, the pressure for that can be 

explained through the Institutional Theory (Scott 2001, 60). The three pillars of institutions 

are Regulative, Normative, and Cultural-Cognitive. The mechanism behind the Regulative 

pillar is coercive, meaning that the fear of the tightening regulation in the future motivates 

companies to act in advance. The Normative pillar is based on social obligation, and it 

appeals to the moral of the companies. It relies to companies’ will to do what is right and 

appropriate. The Cultural-Cognitive pillar is based on society’s common understanding of 

what is right. Its mechanism is mimetic meaning that most companies eventually want to 

mimic the forerunners and that way the actions become culturally supported and are taken 

for granted. 
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3.6. Potential emission reduction paths 

McKinsey (2023) has listed six opportunities for a company to reduce its emissions and 

evaluated them according to the complexity of execution. Their first suggestion is the 

supplier and customer selection. A company can reduce its carbon footprint by selecting 

suppliers that are also interested in the reduction activities. The company can engage 

suppliers to common projects that aim for emission reductions. For example, the Swedish 

manufacturer Volvo Trucks engaged its steel supplier, another Swedish company SSAB, to 

a venture where they were the first company to use fossil-free steel in truck manufacturing 

(Volvo Trucks, 2022).  

The second suggestion from McKinsey (2023) is to change the design of the products so that 

they use fewer virgin resources. This enables not only emission reductions, but also cost 

savings, because less material is used. The third suggestion in the list is to aim for a 

partnership between two companies that focuses on developing new technologies to create 

low-carbon products. For example, a mining company Anglo American and a steel 

manufacturer Thyssenkrupp Steel collaborated to create greener steel production 

technologies (Anglo American, 2022).  

As their fourth suggestion, McKinsey (2023) mentions the end-of-life solutions. If a 

company offers recycling services to its products, it can reduce both downstream and 

upstream emissions, because the recycled materials that reduce the end-of-life emissions of 

the old products can be used as raw material for new products. Green portfolio strategies are 

also mentioned as one solution for emission reduction. This can open new business 

opportunities and create value in addition to reducing the overall emissions of a company. 

Lastly, value chain integration is mentioned as a way to reduce emissions. It can be done for 

both upstream and downstream processes and the company can that way gain control for its 

value chain’s emissions. 
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4. Company’s product and service portfolio 

This chapter explains the company’s product and service portfolio and analyses the portfolio 

of its suppliers. It also assesses the ownership of the company’s properties and other assets. 

 

4.1. The company’s product and service portfolio  

Algol Technics offers a wide range of products and services. The company has two business 

units: the service business unit and the project business unit. As its name suggests, the service 

business unit offers services. It offers on-call based service and on-site service for its 

industrial customers. The equipment, that its technicians are doing service on, include, but 

is not limited to, cranes, conveyors, automated storage systems, industrial doors, and loading 

dock equipment. Although its name has the word “service” on it, the business unit also sells 

a large variety of products and offers projects with less complexity. Its product portfolio 

consists of cranes, hoists, lifting equipment, lift tables and lifting trolleys, industrial doors, 

loading dock equipment, and driver seats.  

The project business unit focuses on more complex and tailor-made projects that require a 

lot of designing and project management. The projects usually take place in the material 

handling sector, and include cranes, conveyors, automated storage systems, or robotized 

production cells and production lines. The project business unit also offers modernization to 

customer’s old equipment, and that way extends the lifetime of the old machines without the 

need for buying completely new equipment. 

The two business units complement each other perfectly, as the service business offers the 

stability and projects sell the machinery to which the service business can then sell spare 

parts and maintenance. 
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4.2. Supplier portfolio analysis 

Algol Technics has hundreds of suppliers many of which have a very marginal effect on the 

total carbon footprint, because the purchased amounts are small. In Figure 5. it is shown that 

more than half of the total spend in 2025 was addressed by two suppliers, and only 10 

suppliers make up three quarters of the total amount. 

 

 

Figure 5. Algol Technics’ suppliers listed by the purchase sum in 2025. The 14 largest 

suppliers are represented as their own portions, while the grey portion (21%) represents the 

rest of the suppliers. 

 

The largest supplier, Supplier A, is an important supplier to Algol Technics as it has a larger 

direct impact on the revenue of the company than any other single supplier. However, when 

we include the indirect impacts, the second largest supplier, Supplier B, is also very 

important. Supplier B’s products are used in projects, where there are also other suppliers 

involved, and where purchasing of emission-intensive heavy steel structures usually takes 

place.  
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The company has decided that, at least for the time being, the suppliers that correspond for 

a yearly spend of less than 100 000 euros, will be left out of the carbon footprint calculations. 

Therefore, only 14 largest suppliers are included in this study. 

 

4.3. Assessment of ownership  

Algol Technics does not own its properties. Its headquarters is in a building, that is owned 

by its parent company Algol Oy, and where all other subsidiaries have their headquarters 

too. In addition, it has offices in nine different cities in Finland, but all those properties are 

rental. Heating of the buildings is included in the rent in all properties, and therefore Algol 

Technics does not pay separately for the heating energy. It also does not receive the 

consumption data from the landlords. Regarding the electricity, in some properties it is 

included in the rent like heating energy, but in some properties Algol Technics is responsible 

for the electricity contracts. In those properties, the emissions from the electricity belong to 

Scope 2 emissions. 

In terms of being able to impact on the carbon footprint of the buildings, owning would be 

a better option than renting. The company’s rental properties are mainly old and not the most 

energy efficient. As an owner it would be easy to calculate the payback period for instance 

for the renovation of a building’s energy system, but as a lessee it is usually not possible to 

influence these investments. Because the electrical infrastructures of the buildings are old 

and have not been dimensioned for electric car charging stations, it limits the charging 

activities in some of the offices. This limitation holds the employees from buying personal 

electric vehicles and sets a challenge to the electrisation of the company’s vehicle fleet. In 

2024, the employee parking lot at Algol’s headquarters received several electric vehicle 

charging stations, and since then the number of electric vehicles among the employees has 

multiplied. Thus, offering charging stations for the use of employees encourages them to 

change from petrol and diesel cars to electric vehicles. 

What comes to vehicles, they are leased with operating lease contract and therefore their 

emissions belong to Scope 3 emissions as well. The company’s vehicle fleet is rather 

extensive, because in addition to employee’s company cars, it includes the service vans for 

the large number of technicians. In total there are 55 service vans and seven personal vehicles 
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in the company’s leased vehicle fleet. The length of the leasing contracts of service vans 

varies from 40 to 60 months, whereas the contracts of personal cars are either 36 or 48 

months long. What is remarkable, 71% of the personal cars are electric vehicles. However, 

out of the 55 service vans, that cause most of the company’s vehicle fleet’s CO2 emissions, 

only one is electric. 

In properties, owning is a better option than renting if the company wants to impact on the 

carbon footprint. In vehicles, it does not really make a difference in terms of the impacting 

the carbon footprint whether the company owns or leases them. Legislation and political 

decisions have a large impact on what fuel type the companies and individuals prefer at a 

given time. 

 

5. Calculation process and the tool for repeating the carbon 

footprint calculation 

Figure 6 shows the process of how the calculation was carried out in the case company. The 

scope of the Scope 3 emissions calculation was already given by the mother company Algol 

Oy as it had defined the categories that would be included in the calculation. The only thing 

that was left to be defined was the number of suppliers included in the “Purchased goods” 

category. The decision was then made that the yearly purchase sum would be the defining 

factor.  

After that, the data collection process started. The process was slow because many 

stakeholders were not keen on digging into their processes to get the data that was asked for, 

or they just simply did not have the data available. This led to insufficient data and forced 

us to use secondary data in the calculation.  

The emissions were then calculated in each category. Based on the results of the calculation, 

the suggestions were given on how the company could reduce its emissions in the future. 

The suggestions were given based on which category had the biggest potential. In other 

words, the actions where the biggest impact with the smallest effort was expected were 

prioritized. 
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Figure 6. The process of calculating the Scope 3 emissions in the case company 

 

The calculation tool is implemented in Excel. Each emission source has its own sheet, where 

the emissions from that source have been listed. The "Input data” sheet shown in Figure 7 

then gathers the data together in one sheet, where the emission factors are introduced, and 

where the total tCO2e figures are calculated for each emission source. 
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Figure 7. A part of the calculation tool’s “Input data” sheet’s “Purchased goods” section 

 

A chart is then made based on the figures of the Input Data sheet. The chart visually shows 

the results of the calculation. Figure 8 shows that the purchased goods are by far the largest 

source of Scope 3 emissions at Algol Technics, and both leased assets and upstream 

transportation are also playing a significant role. The other emission types can barely be seen 

in the chart, which means that they are not significant sources of emissions. Of course, it 

must be noted that the generated waste only includes the waste from two offices, so it is not 

even close to the total amount of waste that the company generated. However, it is fair to 

say that even though we would include the waste from all offices, the total figure does not 

come close to the three largest emission sources. 
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Figure 8. A chart showing Algol Technics’ total Scope 3 emissions by emission type. 

 

The calculation tool includes thorough instructions on where the data is collected from and 

how the data collection should be done in the future. This gives anyone in the organization 

the possibility to take control of the process. It is important that the data as well as the 

emission factors for each emission source are updated yearly to maintain accuracy. One 

important task is to try to stress the suppliers yearly to give primary data and not just settle 

for the industry averages or competitor’s data. It is worth discussing whose responsibility in 

the organization it is to oversee this work in the future.  

 

5.1.1. Credibility and accuracy of the calculation tool 

At this stage, the calculation tool only includes the five categories that were selected for the 

Scope 3 emissions calculation in the first year. In the future, it would be recommended for 

the company to widen the scope of the calculation to other categories too. All 15 categories 

do not have to be introduced at once, but they could be introduced at a pace of few additional 

segments per year. As stated in the Chapter 1, the company is eventually planning to include 
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most of the segments in the calculation. The calculation tool itself is easily extendable, when 

the new segments are added. 

Although the calculation tool is not perfect yet, it already offers valuable information on the 

company’s emission sources and shows where the largest potential lies for the emission 

reductions. The management can then use this information in planning their emissions 

reduction path. For example, the tool already provides data to support the decision-making 

process regarding the vehicle fleet.  

When it comes to the purchased goods emissions, the calculation tool is still lacking a lot of 

primary data, which means that in many products it relies only on secondary data. This 

means that reliable conclusions regarding the emissions of different product groups and 

suppliers cannot be made at this point. A major issue regarding the accuracy of purchased 

goods emissions is the lack of product weight data in the company’s ERP system. In many 

products, the total emissions were calculated by using the factor kgCO2e per kilogram of 

product. The result of this calculation is clearly wrong if the product weight is not correct in 

the system.  

If it is in the company’s interests to evaluate the suppliers according to the carbon footprint 

of their products, it needs primary data of the emissions of different suppliers. Getting the 

primary emissions data from as many suppliers as possible is the most efficient way to 

improve the accuracy of the calculations in the coming years. On top of that, the product 

weight information should be updated and regularly maintained in the ERP system. 

Another topic that needs further attention in the coming years is the waste management. 

Currently, the company only receives informative reports of the emissions of the produced 

waste for those offices that are under Remeo Oy’s waste management. In addition to the 

total amount of waste produced, from these reports it is also possible to see how the waste 

was divided between different waste types, what was the recycling rate, and what were the 

CO2 emissions of the produced waste. It is also possible to compare the figures between 

different years. Therefore, it would be great to have similar data for all offices, so that it 

would be possible to see how the offices are performing compared to each other. 
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6. Results and analysis 

In this chapter, the results of the carbon footprint calculations are presented and validated. 

Recommendations are also given on how the company can reduce its emissions in the future.  

 

6.1. Results of the carbon footprint calculations 

The results have been divided in purchased goods emissions, transportation emissions, 

vehicle fleet’s emissions, and emissions from generated waste. Each of those groups are 

presented separately in this chapter. 

 

6.1.1. Purchased goods emissions 

In purchased goods, we focused on cradle-to-gate emissions. This means that the report only 

considers the emissions from the production phase of the product, but not from the use or 

end-of-life processes. The biggest challenge in calculating the purchased goods emissions 

was getting the emission factors from the suppliers. The inquiry was sent to 14 largest 

suppliers of the company. They were listed by the total purchase sum. It is a well-known fact 

that a spend-based approach is not the best, but it was chosen because of the limited data and 

limited resources available. Most of the suppliers did not send their emission factors, because 

they had not calculated them, but luckily at least some of them did.  

For some of the product groups, the emissions were calculated using the emission factors of 

the competitor products, that were available online. For example, Institut Bauen und Umwelt 

e.V. has a wide library of Environmental Product Declarations (EPD), and from there it was 

possible to find the EPD’s of some of the competitor products. 

For the product groups for which the emission factors were not available from our suppliers 

and that were not available in open libraries, the help of Position Green was used. Algol 

Group has used Position Green for calculating the total emissions based on the figures that 

are entered into the system and is also planning to use it more widely in sustainability 
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reporting. In this context, a list of products, for which the emission factors were needed, was 

sent to them, after which they did the mapping, defined the emission factors, and added them 

to their platform. 

The emissions of each supplier that was included in the calculation are shown in Figure 9 in 

tonnes of carbon dioxide equivalent (tCO2e). For the suppliers who did not send their 

emission factors, and secondary data was used, a problem regarding the credibility of the 

calculation was identified. Position Green sent the emission factors in the form of kilograms 

of carbon dioxide equivalent (kgCO2e) per kilogram of product. The weights of most 

products are not up to date in Algol Technics’ Enterprise Resource Planning (ERP) system, 

which caused wrong results in the calculation when the emission factors were multiplied by 

the weights of purchased products. 

 

Figure 9. Purchased goods emissions for Algol Technics’ 14 largest suppliers in 2025. 

 

6.1.2. Transportation emissions 

Algol Technics’ upstream transportation emissions come from the freight from suppliers to 

Algol Technics’ warehouses or from suppliers directly to the customers. Most of the 

upstream transportation is handled by two companies, which are referred to as Freight 

Forwarder A and Freight Forwarder B in this study, and the most common routes are from 
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Germany to Finland and from Czech Republic to Finland. For calculating the upstream 

transportation emissions, the figures were asked from these two companies, and from Freight 

Forwarder C, which is the third largest company that is used for upstream transportation. 

Figure 10 shows the transportation emissions of these freight forwarders. It also shows the 

emissions of Freight Forwarder D, which were purely downstream emissions. The total 

upstream emissions were 136.5 tCO2e. There are also suppliers, that arrange the freight from 

the supplier to Algol Technics’ warehouses themselves, and therefore that freight is excluded 

from Algol Technics’ Scope 3 emissions.  

 

Figure 10. Total emissions from upstream and downstream transportation. Freight 

Forwarders A, B, and C represent upstream transportation, and Freight Forwarder D 

represents downstream transportation. 

 

The company’s downstream transportation emissions come from the freight from the 

company’s warehouse to customer’s locations. The downstream transportation is almost 

solely national transportation and is almost exclusively handled by Freight Forwarder D. For 

calculating the downstream transportation emissions, the figures were asked from Freight 

Forwarder D. However, the figures were incomplete, so the emissions were recalculated by 

calculating an average emission factor from the routes that showed emission figures and 

using this factor for the unknown routes. The total downstream emissions were 7.9 tCO2e. 
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6.1.3.  Leased asset’s emissions 

In Algol Technics’ case, the emissions from leased assets are the emissions from the vehicle 

fleet. Figure 11 shows how the emissions are distributed between personal vehicles and 

service vans. The total emissions from vehicles were 271 tCO2e. Most of the company’s 

vehicle fleet’s emissions (261.3 tCO2e) come from the service vans. This shows that 

decreasing emissions of the service van fleet would have a significant effect on the total 

emissions of the company’s vehicle fleet. The company has already considered the electric 

vehicles, and they leased their first electric van last year to gain experiences whether it would 

be a suitable for the use of technicians. If the experiences are positive, the number of electric 

vans can be increased as and when the contracts of the current vehicles come to an end.  

  

Figure 11. Algol Technics’ vehicle fleet’s yearly CO2 emissions in 2025. 

 

Eronen (2025, 46) has studied the possibility of electrifying the van fleet of a mining 

company.  In his study, he mentions that the logistics company PostNord has continuously 

increased the number of electric vehicles in its van fleet, and at the time of study it had 39 

electric vans in its fleet. What is worth noticing is that the vans are driven 100 – 150 

kilometres per day and are mainly charged during night time in the terminal.  

9,7

261,3

Vehicle fleet's emissions (tCO2e)

Personal vehicles

Service vans
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Algol Technics’ service vans are driven on average 91 kilometres per working day. 

Therefore, technically electric vans would be a suitable option. However, because the 

company’s properties are rental properties, it is not always possible to install charging 

stations. Moreover, the technicians usually drive the vans to their personal addresses for the 

night, so that they can drive to the customers directly from home. Therefore, the technicians 

should also have charging stations at home, which is not always possible. During the 

workday, the technicians have tight schedules, so they cannot have additional charging 

breaks during the day. This means that if the vans cannot be charged during nighttime, there 

should be a possibility for charging at the customer’s sites. Because the type and size of the 

customer companies vary a lot, this cannot be guaranteed. 

 

6.1.4. Emissions from generated waste 

Algol Technics uses different partners for collecting waste in different locations. Remeo Oy 

collects the waste in Tampere and Nurmijärvi offices and offers a thorough report for the 

collected waste and its emissions. As can be seen from Figure 12, the recycling rate for the 

mentioned offices in 2025 was approximately 42 %.  

 

Figure 12. Remeo’s dashboard for Algol Technics’ Tampere and Nurmijärvi office’s 

collected waste in 2025 (Remeo, n.d.) 
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Unfortunately, the comparison to previous years cannot be made, because Nurmijärvi office 

was added to the report only last year. However, a positive sign is that the overall recycling 

rate was improved by 9.4 % compared to previous year.  

It is also unfortunate that the figures for the amount and type of collected waste were not 

available for other offices than Tampere and Nurmijärvi, and thus the calculation for the 

total emissions from generated waste could not be executed. The collection of waste is 

scattered to different operators in different offices, and in some offices the contracts are 

under the landlord’s name, which makes it difficult to get the data. In the near future, the 

company is planning to audit the waste disposal in each of its office, which means that it will 

be featured in the emission reports in the coming years. 

 

6.2. Data validation 

In this chapter, the data that was received either from the suppliers or from the databases, is 

compared to emission data found from similar products. From the purchased goods segment, 

the emissions from the products of largest suppliers are validated. 

 

6.2.1. Purchased goods and services 

The company’s largest supplier, Supplier A, is manufacturing driver’s seats for automotive 

industry and commercial vehicles. Although Algol Technics is purchasing seats for 

commercial vehicles, we can compare the emissions to a study conducted by Cui et al. (2025, 

4), where they calculated carbon footprint for automotive seats. According to their study, the 

total emissions of an automotive seat assembly are 56.6 kgCO2e, from which 47.6 kgCO2e 

comes from raw material acquisition. Unfortunately, the emission factors from Supplier A 

were not available, so we had to rely on secondary data received from Position Green. The 

emission factor for the driver seats from Position Green was 2.37 kgCO2e per kilogram of 

ready product. Because the emission factor used for validation is informed in kgCO2e per 

one piece of ready product and the factor from Position Green is informed in kgCO2e per 

kilogram of ready product, the comparison is challenging. If we choose a random tractor seat 
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from Supplier A’s selection, and use its 40 kg weight in the calculation, the emissions of the 

seat are 94.8 kgCO2e. However, a tractor seat is much heavier than an automotive seat, 

which means that a direct comparison is not possible. 

The second largest supplier of Algol Technics is Supplier B, which is a manufacturer of 

cranes and hoists. Supplier B belongs to a group of crane brands owned by Konecranes. For 

example, Konecranes’ C-series chain hoist’s total life cycle emissions that consider the entire 

value chain and expected 10 years of use are 643 kgCO2e, from which 432 kgCO2e come 

from raw material, components and assembly, and the remaining 211 kgCO2e from 

transportation, use, maintenance, and disposal (Konecranes n.d., 7). Unfortunately, the only 

crane manufacturer that publishes emissions data for their products, is Konecranes. Because 

Konecranes does not publish separate emissions data for its daughter companies, we must 

assume that Supplier B’s products’ emissions are equal to its mother company’s figures, and 

thus we cannot validate them by comparing them to each other.  

Supplier C is the third largest supplier of Algol Technics, and it is supplying mainly 

frequency converters to the company. Another large manufacturer of frequency converters, 

Siemens, has published an Environmental Product Declaration (EPD) for its frequency 

converter SINAMICS G120X. It has total life cycle emissions of approximately 5 860 kgCO2e, 

but majority of it comes from the use and maintenance of the product. Manufacturing 

phase produces 228 kgCO2e. (Siemens, 2025). When we take look at a similar product, that 

Algol Technics is purchasing from Supplier C, model ACS880-01-038A-3, it shows that its 

life cycle emissions are 5 686 kgCO2e (ABB 2024, 13-15). This comparison shows that the 

figures are very similar between the two companies. 

 

6.2.2. Transportation and distribution 

Algol Technics’ transportation and distribution emissions mainly come from long-haul 

transportation. The upstream transportation is mainly handled by Freight Forwarder A and 

Freight Forwarder B, and downstream transportation by Freight Forwarder D. A noticeable 

portion of upstream transportation is also handled by Freight Forwarder C. To compare the 

emissions data received from the transportation companies, we can utilize the study 
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conducted by Mulholland et al. (2025, 9), which discusses the CO2 targets for the new 

heavy-duty vehicles in Europe. The study compares the CO2 emissions per tonne-kilometre 

(tkm) from the current vehicle range of the largest truck manufacturers. It shows that the 

emissions range from 46.4 to 55 g CO2 per tkm. If we use EcoTransIT’s emission calculator, 

and calculate a route from Germany to Finland, it shows that the emission from road 

transportation is approximately 83 g CO2 per tkm and for sea transportation approximately 

14 g CO2 per tkm.   

Out of the three transportation companies that handle majority of the company’s upstream 

transportation from mainland Europe to Finland, Freight Forwarder A’s and Freight 

Forwarder C’s emission factors were close to the figures that were received from 

EcoTransIT’s calculator for road transportation. Freight Forwarder A’s average emission 

factor was 96.4 g CO2 per tkm and Freight Forwarder C’s 96 g CO2 per tkm. However, 

Freight Forwarder B’s emission report shows an average emission factor of only 32.2 g CO2 

per tkm. The report received from Freight Forwarder D is incomplete, because, for some 

reason, it shows zero emissions for many routes. However, if we calculate an average 

emission factor (gCO2 per tkm) from the routes that we received emissions for, we get an 

average of 39 gCO2 per tkm, which is rather close to Freight Forwarder B’s figure. It is 

worth mentioning that all the reported emissions were WtW (Well-to-Wheel) emissions, that 

cover the lifecycle emissions of the fuel. What we do not know is what routes Algol 

Technics’ freight forwarders use, and what is the distribution between road and sea 

transportation. 

 

6.3. Recommendations for reducing the carbon footprint of the case company 

In this chapter the recommendations are presented for the company to lower its carbon 

footprint in the future. The recommendations are given in the order starting from the most 

effective one. 
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6.3.1.  Replacing the service vans with electric vehicles 

A major part of the emissions come from the service vans. To put it into context, the 

emissions from the service vans are almost double the size of the emissions from 

transportation of goods. Therefore, a relatively easy way to reduce emissions is to make a 

phased transition to electric vans as the current leasing contracts expire. Of course, this 

transition also requires charging infrastructure for the vans. The company should negotiate 

with the landlords about the possibility to have charging stations installed. It can be argued 

that it raises the value of the property and ensures longer tenancies. The possibility of 

subsidising the costs to the technicians for installing home charging stations should also be 

studied. 

By replacing the diesel-powered service vans with electric vans, the company’s yearly 

carbon emissions would decrease by 261.3 tCO2e. In comparison, that is two times the 

yearly emissions from upstream freight. This would help the company to take a major step 

towards its goal of carbon neutrality. This change would also offer the company a possibility 

to use the marketing potential that lies in the service vans. After all, they represent the part 

of the company that is most visible to public, as they are driven on the roads. By putting 

effective logos and marketing slogans promoting carbon neutrality to the vans, the company 

can improve its image with very little cost and effort.  

The running costs of an electric van are also cheaper compared to similar diesel van. What 

comes to leasing prices, the full benefit of an electric van (Ford E-Transit Custom) is 905 

euros per month, while the full benefit of a similar Ford Transit 2.0 TD Automatic is 1085 

euros per month. Charging is also cheaper than buying diesel. At the time of writing (March 

2026), the average cost for a litre of diesel was 2.08 euros (Tilastokeskus, n.d.). With the 

average consumption of 7.5 – 8.2 litres per hundred kilometres (Ford Motor Company 

Limited, 2025), the cost of driving a hundred kilometres is 15.6 – 17.1 euros. The price of 

electricity varies a lot depending on if you charge privately, or at a public charging station. 

In March 2026, the normal daytime charging at a public charging station costs 0.24 euros 

per kilowatt-hour (kWh), and the high-speed charging costs 0.35 euros/kWh (K-Lataus, 

n.d.). With an average consumption of 22.1 – 23.0 kWh / 100 km, the cost of driving a 

hundred kilometres varies between 5.3 and 8.05 euros depending on the driving and if 

normal or high-speed charging is used. If the charging would be done privately at home or 
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at an office, the cost could be a lot cheaper. This proves, that the change from diesel vehicles 

to electric vehicles would benefit the company also financially. 

 

6.3.2.  Cutting the emissions in transportation 

Another way to reduce the emissions is to stress the importance of emissions in choosing 

freight forwarding companies. Algol Technics’ total upstream transportation in 2025 was 

nearly two million tonne-kilometres. Such volume gives certain negotiating power. This 

study shows that there is variation in the emissions between the freight forwarders, and by 

choosing a company that produces less emissions the company can directly impact its carbon 

footprint. Of course, the reality is that all companies do not provide all routes. Another way 

to reduce the transportation emissions is to get rid of all unnecessary freight. This means that 

the purchasing processes must be improved so that national inventories are always 

prioritized, and the goods are only purchased from the supplier abroad if none of the 

company’s own warehouses has it in stock.  

In addition to choosing an efficient and environmentally friendly freight forwarder, the 

company can also reduce the transportation emissions by sourcing products locally instead 

of importing them. For some product groups the company already takes this approach, as for 

example the steel structures are mainly sourced from local suppliers. However, for many 

product groups the local alternatives do not exist. 

 

6.3.3.  Engaging suppliers in emissions reduction activities 

Purchased goods are the largest source of Scope 3 emissions at Algol Technics. However, 

cutting emissions from there is very challenging, because that would mean less sales. Of 

course, in theory it would be an option to rank the suppliers by the environmental 

performance and reduce emissions by choosing the supplier that produces least emissions 

for each product category. However, as this study shows, receiving the data from the 

suppliers is in most cases impossible. Therefore, comparing suppliers by their environmental 

performance becomes extremely difficult. Additionally, the company is operating in a very 
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price sensitive market, which means that the environmental performance cannot realistically 

be the number one driving factor when choosing the suppliers, but the prices also need to be 

competitive. 

Butt et al. (2024, 600-609) write about the importance of engaging suppliers to the journey 

of reducing emissions. With active supplier engagement the companies can push their 

suppliers to measure their carbon footprints and to take actions to reduce emissions. This 

engagement can also increase the suppliers’ understanding of their carbon footprint and help 

them to set their own targets. It is also stated that the reduced emissions are linked to cost 

savings and by following the suppliers’ GHG emissions the company can also make sure 

that the cost-saving practices are implemented. Buying from environmentally friendly 

suppliers can also improve the brand image of the company and give it competitive 

advantage in marketing. 

The company can engage the suppliers to emission reduction activities by implementing a 

weighted scoring system, where the environmental performance accounts for a specific 

percentage of the supplier selection criteria. That way the suppliers with bad environmental 

performance will be eventually faded out in each product group. The management can decide 

how much they want to put weight to the environmental performance. The company could 

also motivate the suppliers to provide primary emission data by giving a preferred supplier 

status to those who do so. When contracts with existing suppliers are renewed or contracts 

with new suppliers are being made, providing primary emission data could be put as a 

requirement. 

The suppliers that accumulate the most emissions are the crane component suppliers, 

because they represent a large portion of the company’s purchases, and their products 

include a lot of steel, which makes the production emission intensive. If the company would 

like to reduce the emissions in that segment, they would need to discuss with the suppliers 

and try to talk them into using green steel. For example, the carbon emissions of SSAB’s 

Fossil-free™ steel are targeted to be less than 0.05 kg CO2e/kg of steel (SSAB, n.d.). There 

are also other suppliers, such as the ones producing lift tables and dock levellers, whose 

production uses a lot of steel, but who do not represent such a large portion of the company’s 

purchases. Therefore, those companies should be the next in line to be discussed with 

regarding the emission reductions. 
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6.3.4. Shaping the business model 

One way to reduce the emissions is to shape the business model more towards a sustainable 

one. For Algol Technics, the most obvious way to add sustainability to its business would 

be to focus more on modernizations. In a modernization project of, for example, an overhead 

crane, the old steel structure is reused, but all mechanical and electrical components around 

it are replaced. The steel structure may also experience a thorough inspection, sandblasting, 

and painting. As a result, the customer gets a crane that works like a brand new one but has 

created a lot smaller carbon footprint compared to a new one.  

The manufacturing of the steel structure creates the largest portion of CO2 emissions in crane 

manufacturing, and therefore reusing the old steel structure helps to cut the carbon footprint 

significantly. If we look at this from the commercial point of view, in the modernization 

business the competition is not as brutal as in the new equipment market. This means that 

by focusing on modernizations instead of new equipment, the company can also gain 

advantage in the market. By marketing the modernizations more actively, the company could 

also show a more sustainable image to its customers, and that way stand out from the 

competitors. 

 

6.3.5. Educating the employees 

The company can also gain positive results by educating its employees in sustainable ways 

of working. For example, because a major part of the company’s emissions result from 

driven kilometres by the service technicians, by giving them ecological driving lessons the 

company might be able to reduce the emissions and simultaneously gain cost savings. Of 

course, the training does not help if the employees are not motivated on using their learnings, 

and therefore a reward system should maybe take place in the beginning to motivate the 

employees.  

The technicians also use many tools and small hardware in their work. The better the tools 

and hardware are organized, the less need there is to purchase new ones. This is one way to 
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save costs and reduce emissions. Also, the technicians are handling waste both at customer’s 

premises and at Algol Technics’ workshops. The better knowledge they have of recycling 

and handling waste, the better recycling rate the company can achieve. A study by Law et 

al. (2015, 94-95) suggests that proper training and organizational commitment encourages 

the employees to change their behaviours and attitudes towards sustainability and 

environmental issues. It also suggests that for example repetitive small energy-saving tips in 

company’s internal newsletters and support from managers lower the barriers for action. 

 

6.4. Validity and reliability of the study 

Validity expresses how accurately the measurement methods used in the research measure 

the quality of the phenomenon that is intended to measure (Tilastokeskus, n.d.). Validity 

evaluates whether the research is competent and thorough, and if the results are correct 

(Saaranen-Kauppinen & Puusniekka, 2006).  

The goal of this study was to create a calculation model that offers the most accurate possible 

Scope 3 emissions calculations for the case company to use in their sustainability report and 

on which they can establish their emission reduction path. The methods that were used in 

the research were valid, but they did not bring the best results. It was not due to the research 

methods that the primary data for the purchased goods emissions was widely not available, 

which then caused unreliable results in that category. The research could of course have been 

more comprehensive. For example, more effort could have been used to gather the data for 

generated waste, which could have helped the company to put efforts in selecting service 

providers for the waste collection and educating the employees in sorting the waste. 

However, if the validity is assessed by the correctness of the results with keeping in mind 

the data that was available for the calculation, it can be stated that the methods are valid. 

Reliability evaluates how reliably and reproducibly the used research or measurement 

methods measure the phenomenon in question (Avoin tiede, 2018). In essence, the less 

variation a measurement method produces in repeated measurements, the higher its 

reliability is (Bannigan & Watson 2009, 3239). 
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The reliability of the Scope 3 emissions calculation is not very good. It has several variables, 

that can and will change over time. For example, the emission factors that are received either 

from suppliers and stakeholders (primary data) or from secondary data sources change all 

the time, which means that every time the calculation is repeated, the factors will change. 

Also, the accuracy of the data that is received from the company’s ERP system is subject to 

change. However, this is the nature of this type of calculations. But, if we only consider the 

reliability and reproducibility of the research itself and do not consider the changing factors 

in the calculation, it can be considered reliable, because the measurement methods 

themselves do not create variation.  

 

7. Conclusions 

This research well shows how challenging it is to get product level emissions data from the 

suppliers. One of the main reasons for that is probably the fact that many of Algol Technics’ 

suppliers are middle-sized companies, who are not obliged to do sustainability reporting 

according to CSRD. Yet it can be seen among the suppliers that many of them have started 

the project of generating sustainability reports. However, most of them have only defined a 

roadmap for sustainability reporting, or they have calculated a total carbon footprint for their 

operations. The biggest challenge for calculating Algol Technics’ Scope 3 emissions is that 

even though a supplier would have a sustainability report, they have not calculated the 

emissions at a product level. All the suppliers are either equipment manufacturers or 

distributors, which means that a large portion of their emissions are also Scope 3 emissions 

from their value chains. 

If the company wants to improve the accuracy of the carbon footprint calculation in the 

future, it could stress its top-tier suppliers by giving them for example a two to three years 

period after which providing primary emissions data becomes mandatory. Also, in the future 

the scope of carbon footprint calculation should be expanded to smaller suppliers as well. 

For this report the suppliers were chosen by taking the largest suppliers by the total purchase 

sum in the previous calendar year, which is not necessarily the right way, because the spent 

euros do not always correlate with the emissions. Therefore, if the company wants to 
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improve the accuracy, it is worth considering an approach where for example the total weight 

of the purchases is also a determinative factor when deciding which suppliers are considered 

in the calculation. It was rewarding to see that although most of the suppliers have not yet 

calculated their product’s emissions, many of them have started the process. Therefore, it 

can be expected that in the coming years the share of primary data will be larger. 

Minimizing the carbon footprint can also be linked to the financial performance of the 

company. Algol Technics is optimizing its operating net working capital to release the 

capital that is tied up in the inventory. Previously, unnecessary orders from suppliers have 

been occurred because the ERP system has not been flexible enough. This has led to growing 

inventories, when products that might have been able to pick up from a local warehouse, 

have been ordered from i.e., Germany. Now, when the ordering process is developed, it also 

leads to smaller upstream transportation emissions because unnecessary transportation of 

goods is avoided, which also means lower transportation costs. As stated in chapter 4.2., 

training the employees to more environmentally friendly ways of working also saves money. 

Lowering the energy consumption in the company’s facilities and increasing the recycling 

rate in the produced waste both also have a positive impact to the company’s financial result. 

This study reveals that the easiest and most effective way to cut the carbon emissions of 

Algol Technics is to change from internal combustion engine powered service vans to 

electric vans. It would also bring significant cost savings to the company. Another relatively 

easy action would be to optimize the transportation needs and routes and use the 

transportation companies who can provide the transportation with lowest emissions. 

However, this will not bring the same impact as changing the service vans to electric vans. 

This thesis provides valuable data for the double materiality assessment that Algol Technics 

has already executed before. From impact materiality perspective it measures the company’s 

environmental impact and identifies which categories are the largest sources of emissions. 

From financial materiality point of view, it highlights the inaccuracy of scope 3 emissions, 

which makes it difficult to track the company’s emissions. It also highlights the challenges 

that the company might have in the green transition. Those are for example the limited 

capability to influence the energy sources in rental properties, and the challenges in moving 

from internal combustion engine vehicles to electric vehicles. The study also points out the 
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financial incentives for reporting, such as meeting the expectations of large customers and 

investors who increasingly consider environmental performance in their decision-making. 

This thesis also explains the importance of sustainability reporting for small and medium-

sized enterprises, that are not obliged to report by the law. Investors as well as major 

customers are already asking for sustainability reporting, and companies who cannot provide 

it have a risk of losing investors or customers. Therefore, the scope 3 emissions calculation 

conducted here also helps to mitigate the risk of Algol Technics losing its major customers. 

Of course, it could be argued why only five out of the fifteen categories from Scope 3 

emissions were included in the calculation. It is true that the output data is not correct, when 

some of the categories are left out. However, we must keep in mind that the reporting is 

voluntary, and many similar companies do not report anything. Due to the size of the 

company, it does not have a large team that would be responsible for the carbon footprint 

calculation and reporting. For example, calculating the emissions from use of the products, 

or the end-of-life emissions of the products, is quite resource intensive because of the vast 

range of the products. Therefore, the decision to choose only five categories is well justified. 

And, as stated earlier, the company is planning to report the other categories in the future. 

This first report works as a good foundation on which to build wider emissions calculations 

in the future. Also, it already gives the company a good outlook on where most of its 

emissions come from, and that way helps it to plan its emissions reduction path. 

This report together with the calculation tool is a substantial step in the right direction in the 

path towards emission reductions. It is a path that requires continuous development and 

monitoring, and where settling is not an option. If the company wants to improve the 

accuracy of its reporting, it needs to find ways how to engage the stakeholders such as 

suppliers, because without more accurate data from the suppliers it will be difficult. A 

distributor company such as Algol Technics Oy is highly dependent on the data that it 

receives from its suppliers when it comes to the reporting of its emissions.  

This exercise also shows that many European companies have not yet calculated the carbon 

footprint of their products, and that the Environmental Product Declarations (EPD) or Life 

Cycle Assessments (LCA) of the products are very rarely available. It also appears that many 

companies do not consider the Product Carbon Footprint (PCF) an important figure. For 

example, one supplier argued that they put their effort on getting the environmental 
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certifications such as EcoVadis, and another considered the PCF to be more like box ticking 

rather than a way to reduce the carbon emissions in practice. Despite the lack of reporting, 

they argued that they make actions to reduce their carbon footprint, such as installing solar 

panels, changing to zero carbon electricity contracts, and using electric vehicles. Based on 

this experience, it appears that there is still a long way to go until we can get reliable primary 

emissions data from all parties in the supply chain. 
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