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[bookmark: _Toc191536982]1. Introduction

Micro, small and medium-sized enterprises, entrepreneurs and craft businesses (SMEs) play a key role in economies around the world and are the most common form of business entities. SMEs in Serbia account for 99.85% of business entities and provide two-thirds of total employment. In North Macedonia, they represent 90% of the businesses and participate in the creation of 75% of jobs. Their individual impact on the environment is small, but their collective impact is significant. SMEs in all sectors, and especially in the manufacturing industry, construction, energy, waste management and treatment, as well as transport, are responsible for a significant part of the world's resource consumption, air and water pollution and waste generation. Therefore, the green transition is a high priority topic in the European Union (EU) and the Western Balkans. The green transition is a process that encompasses economic, energy and investment transitions and is based on the sustainable use of resources and energy, as well as the reduction of negative environmental impacts. Applying innovations, digital tools and knowledge to green business and the creation of added value in products is of paramount importance for the green transition. 

Green business is a business practice that seeks to reduce negative impacts on the environment, local community, society or economy while making a profit. Green companies incorporate sustainability principles into their business decisions and strive to balance profit with environmental protection. These companies green their production processes and/or deliver environmentally friendly products and services. Most business entities have the potential to green their business by increasing resource efficiency. This approach enables SMEs to make savings and ultimately improve their competitiveness in domestic and international markets. 
Many companies in Serbia and North Macedonia have already invested in increasing energy efficiency and using renewable energy sources (e.g. installing solar panels). Lack of capital, insufficient green skills and lack of information on green incentives and green public procurement represent significant obstacles to greening businesses. 

The Green Way – A Partnership for Green Business project under the Erasmus+ Programme (hereinafter: the project) aims to support the development of green skills in Small and Medium-sized Enterprises (SMEs) and business support organisations (BSOs) from Serbia and North Macedonia. This project is a joint initiative between the Development Centre of the Jablanica and Pcinja Districts from Serbia and the Chamber of Crafts from Skopje, North Macedonia. The overall objective of the project is to support the development of green skills in SMEs and BSOs from Serbia and North Macedonia through transnational partnership, exchange, sharing of educational resources and cooperation in the field of joint development and testing of practical methods and training for greening businesses.

The implementation of the project enables learning paths and the implementation of simple and practical solutions for greening businesses. These paths are traced through three specific objectives, namely: 1) equip trainers/educators from BSOs with new competencies (skills, knowledge, attitudes) and tools for greening businesses; 2) develop and test customised training methodologies, training curricula and training modules for greening businesses; 3) stimulate the green transition of SMEs and socio-economic partners through the exchange of best practices and experiences in greening businesses.


The direct beneficiaries of the project are business and public entities from Serbia and North Macedonia, namely: 20 BSOs; 2 project partners; 60 SMEs operating in the processing industry sector (food, wood, metal and leather processing, chemical products, textiles, clothing and footwear production) and 30 socio-economic partners (national, regional and local authorities, business service providers, educational and research institutions, etc.).
[bookmark: _Hlk191532386]organisationorganisations Although the project is primarily intended for business support organisations and SMEs from the processing industry sector, the project results can be used by anyone interested in increasing resource efficiency and greening their businesses. The planned project implementation period is 18 months. 

To increase resource efficiency and achieve a green transition in Serbia and North Macedonia, it is necessary to acquire green skills, apply green business tools, foster cooperation, and transfer best green practices. A prerequisite on this path is the development of green business tools. The practical guide to green business responds to the identified needs of SMEs from Serbia and North Macedonia and considers legal rules and specificities of access to green finance.

The guide is designed to cover 5 training modules for greening businesses, namely: 1) Recycling and waste reduction; 2) Energy and water conservation; 3) Pollution prevention; 4) Green distribution (packaging and sustainable transport) and 5) Green procurement and green financial instruments. The practical guide to greening businesses with its annexes (knowledge base) are part of the educational material for building the capacity of SMEs for greening businesses. Its main purpose is to increase the practical skills of SME owners/managers and employees for the implementation of measures and activities for greening businesses. The practical guide to greening businesses with a series of tips guides SMEs to implement measures to increase resource efficiency. In addition to specific measures, where possible, investment costs for individual measures as well as possible savings are shown. At the same time, SMEs are familiarised with regulatory requirements to avoid risks of non-compliance. The Practical Guide to Greening Business is primarily intended for SMEs in the manufacturing sector. However, it can be used by economic entities from other sectors and public and civil society organisations interested in the green transition and greening of business. The project partners do not accept liability for any loss or damage arising from any interpretation or use of the information contained in this guide, or reliance on any statements made therein.


[bookmark: _Toc191536983]2. Green business

Green business is a commitment to implementing business practices that mitigate environmental impacts while enabling business profitability. Green business is an instrument for achieving sustainable development, primarily through the sustainable use of resources and renewable energy, as well as the reduction of waste. The production and use of renewable energy refers to any source of usable and renewable energy intended to replace fossil fuel sources without the undesirable consequences of greenhouse gas emissions and other pollutants resulting from the combustion of fossil fuels. Green practices, such as energy efficiency measures and waste reduction, enable SMEs to adapt to the global business environment and increase their competitivenesss.

[bookmark: _Toc191536984]2.1 Benefits of green business

Green business can be viewed from two perspectives. The first refers to the production of green products or the provision of green services, while the second refers to the process of economic activity. In practice, this means that entry into the green business sector occurs through the provision of environmentally friendly products or services, or through the process of greening the business. These processes include methods, procedures, practices and technologies that reduce pollution, reduce water and energy consumption and minimise waste. Green business meets regulatory requirements for environmental performance but also takes specific steps to go beyond these requirements in order to reduce its environmental impact and increase its resource efficiency. The use of renewable energy sources, the implementation of energy efficiency, reuse, repair, maintenance, recycling and ecodesign have great potential to become drivers of economic growth and job creation, while at the same time making a significant contribution to solving environmental challenges. Some companies have achieved ’zero waste’, where by-products and waste are fully used in the production process or recycled. Other companies have achieved a closed water loop, where wastewater discharge is eliminated or only secondary (recycled) raw materials are used in their production process. There is no doubt that green business is crucial for creating a productive, healthy and sustainable society. Companies that use limited (or no) fossil fuels and have low (or no) CO₂ emissions play a key role in the fight against climate change. However, in addition to the advantages at the macro level, green business also makes business sense for SMEs. The benefits of green business are reflected in improving competitive advantage, opening new markets, improving resource efficiency, reducing costs and improving staff productivity.

1) Improving competitive advantage: Going green can reduce costs and improve a company's business productivity. A company that reduces its material costs, energy costs, and utility costs becomes more efficient and competitive.
2) Access to new markets: A growing number of consumers and buyers are prioritising the purchase of products that meet high environmental standards. According to Google, between 2016 and 2020, the demand for sustainable products increased by 71%. Consumers are increasingly demanding environmentally friendly products due to increased environmental awareness, health reasons or financial reasons (lower costs). Greening their businesses is leading SMEs to become part of the supply chain of large companies. Suppliers are increasingly interested in clean production processes, environmentally friendly raw materials and the way in which companies dispose of their waste. There is an increasing demand for products and services that are highly resource efficient and energy efficient. Pressure from customers and consumers along the supply chain leads to the decision for companies to adopt a voluntary environmental management certification, such as the ISO 14001 standard.

3) Cost reduction: The biggest challenge for SMEs is to reduce costs in order to increase revenues and profits. Improving resource efficiency in SMEs offers the potential to reduce production costs and increase productivity. It has been calculated that better resource use represents a total savings potential of €630 billion per year for European industry. The implementation of energy-efficient technology can help companies reduce costs in the long run. Most SMEs spend between 5% and 10% of their business revenue on electricity. The use of renewable energy and energy efficiency technologies has a significant impact on reducing energy costs. This includes investing in renewable energy infrastructure and implementing energy efficiency measures. Businesses can achieve energy efficiency by using energy-efficient technologies and equipment. Transforming business operations to be more energy efficient often starts with an energy audit, followed by changes in the production organisation. Energy audits and measurements help identify areas in the production process where energy can be saved and improvements can be made. SMEs are less likely to introduce major changes, but simple measures, such as switching off equipment that is not in use, can be observed. 

4) Waste reduction: Waste management involves different approaches from prevention, reduction, reuse, recycling, conversion and disposal of waste. Waste reduction measures often include recycling or using waste as raw materials or selling it to another company. Wastewater treatment and return to the production process can contribute to reducing water consumption. For example, the process of washing, processing and storing food products generates a huge amount of wastewater. During the processing of 1 litter of milk, 2-6 litters of wastewater are created, and for the processing of 1 tonne of fruit, 1 ton of wastewater is generated. The implementation of closed-loop water use can significantly reduce water consumption, and the costs associated with this consumption. Waste management and resource efficiency still seem to be the most feasible tools that SMEs can use to green their activities.

5) Legislative alignment of business: In the process of EU accession, it is necessary to adopt a series of laws and bylaws in order to align national legislation with EU directives. On this path, the environment and climate change are the most complex and challenging part. The introduction of these legal provisions requires SMEs to adapt production processes and manage natural resources more responsibly. Environmental protection regulations include environmental standards that limit pollution or introduce new technological requirements. These regulations directly affect the production processes of enterprises through resource allocation, technological adaptation and additional costs. The importance and value of these costs will certainly increase with EU accession and the adoption and implementation of environmental regulations. Adaptation in this business segment will represent a huge challenge for SMEs. New technology and the introduction of environmental standards require companies to change their organisational practices in a way that simultaneously increases the knowledge and skills of employees in relation to new processes and regulatory requirements.

6) Access to financial incentives and other support measures: Green finance encompasses all financial instruments that have been developed to promote the green transition and sustainable development. This may include access to attractive financial products such as low-interest loans for green businesses, subsidies for the transition to new environmentally friendly technologies, or various types of non-financial assistance such as training programs. Incentives for green businesses most often include grants, tax credits, and subsidies. SMEs can use these incentives to reduce their start-up and operating costs. Subsidies for the purchase of electric vehicles or the installation of solar panels are very useful. There are many examples of financial incentives that contribute to the development of green skills in enterprises. Banks and investors are increasingly focusing on businesses that are environmentally sustainable. Green businesses can attract certain types of financing options for their green business ideas that are not available to conventional business ideas.

7) Improving work arrangements: The transport sector is responsible for 16.2% of total greenhouse gas emissions, with commuting a large part of this. Measures such as encouraging workers to use public transport, cycling or walking, or carpooling can make a significant contribution to reducing carbon emissions from transport. Teleworking can offer environmental, social and economic benefits for both workers and employers. This way of working eliminates the need for daily commuting, saving energy and reducing emissions and traffic congestion, especially for people who travel more than 6 kilometres by car. Teleworking means that employers need less office space for their staff and can also have a positive impact on productivity.

8) Improved employee productivity: Employees in green businesses tend to have fewer health problems than those in businesses that use toxic chemicals in their production processes. Toxic chemical fumes can cause immediate health problems such as nausea, headaches, and dizziness. Greening the production process by replacing toxic chemicals with less toxic or non-toxic alternatives is a way to a healthier work environment. As a result, workers will be more productive because they will not have to worry about their own health. Greening the process can therefore lead to less sick leave or lower rates of work interruptions. Greening the business increases satisfaction and morale and enables employee retention.

9) Improving the company’s image in the public and community: Companies have a responsibility and a vested interest in ensuring a healthy environment. Companies depend on the resources in their communities, and often making environmentally sound resource choices is a good business choice. Green business offers a unique opportunity for companies to differentiate themselves from their competitors. By adopting sustainable practices and promoting their commitment to the environment, green companies can build a strong brand image that resonates with consumers.

10) Applying innovation and developing sustainable technologies: The demand for sustainable solutions is increasing and there is a need for companies to develop new technologies that can help reduce environmental impact. This presents an opportunity for companies to invest in research and development to create innovative and sustainable products and services.

Green business offers enormous opportunities for innovation and positive change, but it is accompanied by challenges.

Table 1. Advantages and challenges (pro at against green business
	ADVANTAGES / PRO (+)
	CHALLENGES / CONTRA (-)

	· Improving competitive advantage
· Access to new markets
· Cost reduction 
· Waste reduction 
· Adapting production processes and natural resource management in accordance with environmental regulations and standards
· Access to financial incentives and other support measures
· Improving work organisation
· Improving staff productivity
· Improving the company's image in the public and community
· Application of innovation and development of sustainable technologies
	· Lack of capital for initial investments
· Increased operating costs due to additional investments in technology, innovation, market research, staff training and certification.
· Employee motivation, limited capacity and competencies of company staff for greening operations.
· Difficult access to subsidies for greening businesses
· Disruption of regular business operations
· Market uncertainty


[bookmark: _Hlk191540212]
Use of energy-efficient technologies, implementing waste reduction measures, analysing production processes, and introducing standards impose additional costs that businesses may not be able to afford. Many sustainable practices require initial investments in equipment, technology, and infrastructure, which can represent a significant financial burden for businesses. In addition, SMEs may face regulatory barriers and reduced employee motivation due to limited competences of staff in the company in greening their operations. Resistance to change can pose a challenge in implementing green business practices. Some businesses may be resistant to change because they see green practices as a disruption to regular operations. While large companies may have full-time sustainability experts, in small businesses the responsibility falls to staff who can only devote limited time on this. Small businesses and entrepreneurs often do not have specialised staff to work on environmental aspects due to limited financial resources. Greening a business can involve additional investments in technology, innovation, market research, staff training and certification. Many SMEs do not see a direct link between greening a business and economic effects. In this regard, they express doubts whether the investments will pay off. Overcoming resistance to change is key to the successful implementation of green business practices. The implementation of many greening measures does not require additional investments or requires small investments (such as replacing incandescent bulbs with LED bulbs). When it comes to significant investments such as installing a building's thermal envelope or installing solar panels, they are usually accompanied by favourable loans or subsidies. For these reasons, in the appendix to this guide, entitled A Short Guide to Greening Your Business, three groups of measures have been systematised, which are divided into measures that do not require investments (savings are achieved by changing behaviour), measures that require small investments, and measures that require capital investments.

[bookmark: _Toc191536985]2.2 Green planning

[bookmark: _Hlk191540067]Green entrepreneurship and environmentally responsible business require proper and strategic planning. Business planning is a process that includes determining the goals and development strategy of a company and determines the company's needs for resources necessary to achieve the set goals. Depending on the size of the business entity and its needs, the result of business planning is a business plan or a business plan or development strategy. A conventional business plan is a document that aims to present the business of a business entity. It is a complex and comprehensive document that contains information about various segments of the company's current and future operations, such as: human resources, financial indicators, products and services of the company, available technological and other infrastructure resources, marketing strategy, target markets and consumer behaviour. A green business plan is tailored to include elements that are critical for starting a green business and greening a company. In this plan, it is important to review business processes and workplace practices with the aim of increasing resource efficiency and reducing any possible negative environmental impacts. A business plan or greening strategy includes an analysis of resource consumption, greening goals, a feasibility assessment and greening activities. This business plan sets the planning basis for integrating green business into development planning. It demonstrates how the company will improve the environment and answers the following questions:

· Is it possible to reduce the amount of waste generated during the product's life cycle?
· Is it possible to use recycled raw materials in the production process?
· Is it possible to improve energy efficiency in a company?
· Is it possible to use local sources of raw materials for production?
· Is it possible for most of the products to be placed on the local market?
· Is it possible to implement responsible (green) procurement for business needs?
· Is it possible to use green financial instruments to green businesses?

There are different paths to green business, and they are unique for each company. The path begins with an assessment of the level of greening of the business entity. For this purpose, the tool for self-assessment of the level of greening of the business can be used, which is available on the Zeleni Put platform or MS Excel (Office 365 and Office 2013) application. This tool monitors the measures applied in the process of greening the business. The user of the tool in the Greening of the business application answers the questions asked by marking one of the offered answers. After entering the answers, a report is automatically created showing the level of greening of the business entity as well as recommendations on what needs to be done in the future. Greening of the business is a set of activities that employees should practice as part of their regular activities, in order to reduce the negative impact on the environment and increase the efficiency of resource use. Regardless of the size or type of organisation, the common element of a successful greening process is the commitment of management and employees. In practical terms, the greening process begins with a resource analysis and ends with an assessment of the effects of greening.

Figure:Greening SME operations
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Employee engagement: Employee motivation is extremely important because without it, there is no successful implementation of greening measures. Insufficient information, limited competencies and resistance to change can be an obstacle to the implementation of green business practices. The decision to implement green practices is made by the owner or manager and is implemented by all employees in the SME. Special attention should be paid to informing all employees about the importance of implementing these practices and their role in the greening process, as well as the benefits for both them and the organisation itself. Only in this way can employees make their contribution and make greening sustainable. For example, reducing the temperature by 1 ° C can save up to 10% of the costs spent on heating and air conditioning. This is a simple measure that does not require investment because the savings are achieved by changing behaviour; however, it requires employee buy-in.
Larger entities may employ additional staff to deal with environmental issues and greening the business. Most SMEs opt for employee training and appointing a person or team responsible for greening the business. It is recommended that the green team be formed on a voluntary basis and that a portion of the savings achieved in the greening process be directed to the green team in accordance with company policy. The main task of the green team is to prepare a green business plan, its implementation and monitoring the effects of greening measures. Some measures are easy, such as changing the order of tasks to create less waste or setting up a space for employees to exchange used items. These initiatives can benefit the workplace, while being neither expensive for the employer, nor time-consuming, nor difficult to implement. In addition to planning and implementing specific improvements, the green team measures and monitors greening performance, and communicates with management, employees and other stakeholders. The size of the green team will vary depending on the size of the SME and the number of employees.

[bookmark: _Hlk191627087][bookmark: _Hlk192934586]Resource efficiency assessment (situation analysis): Understanding current and historical resource use is a way for many organisations to identify opportunities to improve resource efficiency and gain financial benefits. Assessing this performance is a periodic process that includes assessing waste generation, energy and water consumption, as well as certain aspects of the business related to energy efficiency, sustainable transportation, and the use of green financial instruments etc. This assessment is performed using data that sets the basis for measuring the progress of the business in greening. Data collection helps to categorise resource consumption and identify areas for improvement. For example, categorising current energy consumption by fuel type, location of consumption, and identifying facilities and equipment with higher consumption than expected. The data collected must be complete and accurate because it will be used for analysis and goal setting. The level and scope of data collection will vary from organisation to organisation. Some may choose to collect data on individual processes, while others may only focus solely on utility bills or electricity statements. In most cases, this data is held in accounting and production departments. A data tracking system can range from simple spreadsheets to detailed databases and specialised software. A good data tracking system must be easy to use, update and maintain, and enable efficient reporting. Analysis of this data serves to identify trends in resource use, contributes to a better understanding of the factors influencing resource consumption, and identifies areas for reducing resource consumption. There are different ways in which data can be analyseanalysed depending on the needs of the organisation. 

The appendix to this guide includes practical tools for data collection and processing that relate to waste records, energy and water consumption, and energy-efficient equipment inventory. The introductory part of the waste record provides the basics of waste management, the legal framework with a link to these regulations, and a list of publicly available registers of economic entities involved in waste management. The operational part of this record consists of a series of tables where waste is categorized. The user of this tool enters only numerical data monthly for the selected year. After entering all the data, the report is automatically generated. The report contains solid waste production and the amount of recycled waste per year, as well as an assessment of sustainable waste management. The energy and water consumption record has a similar design to the waste record. The introductory part of this tool provides an overview of measures and activities to reduce consumption. After entering all monthly energy consumption data for the selected year, an annual report on energy and water consumption is generated. The inventory register of energy-efficient equipment allows the calculation of the percentage of energy-efficient equipment within a business entity. Annual data from all three tools can be transferred to the business plan/greening strategy template, in the section covering situational analysis for waste, energy and water consumption, energy efficiency, and green transport. The situational analysis, together with the product life cycle analysis, serves to prepare a green SWOT analysis and a greening plan. The collected data serves to set greening goals and indicators for monitoring the implementation of the greening of the business entity.
[bookmark: _Hlk191635179]
[bookmark: _Hlk191639712]Preparing a greening plan: Greening a business is related to resource efficiency and involves technological and economic changes as well as behavioural changes. When planning a business greening , all aspects of production must be considered, from raw materials, manufacturing, packaging, transportation and distribution to consumption and final disposal of used products. In other words, the life cycle of the product must be considered.

Experience shows that the most advantageous product is not necessarily the one with the lowest price. When making decisions about investing in new equipment, it is necessary to carry out an analysis of income and expenses throughout the entire expected life of the product. Therefore, in addition to the initial investment, the following costs need to be considered: operating, maintenance, energy, environmental protection costs, repair, upgrade and disposal costs of the equipment at the end of its working life. This economic method is called life cycle cost analysis, used to estimate the total costs. This analysis should be applied particularlyto energy efficiency measures, as it assesses whether increased initial investment costs can be economically justified by reduced energy costs. When external impacts are taken into account, life cycle costs become extremely important for the overall improvement of environmental performance and the business of SMEs.

Figure 2: Product Life Cycle
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	Example: The printers have the same technical characteristics and performance, but there is a significant difference between their list prices. The prices are €250 for printer ‘A’ and €325 for printer ‘B’. The price of one toner cartridge for printer ‘A’ is €75, while the toner for printer ‘B’ costs €49 per cartridge. In this case, the most significant cost is not the purchase price of the printer, but the operating costs associated with toner replacement. It can be easily seen that printer ‘A’ becomes more expensive than printer ‘B’ after replacing the third toner cartridge. The price of the printer at this stage consists of the purchase price increased by the price of three toner cartridges. In this case, the costs are:

For printer ‘A’: €250 + (3 x 75) = €475 
For printer ‘B’: €325 + (3 x 49) = €472 

If the printing intensity is relatively high and one toner cartridge is needed monthly, then 12 toner cartridges would be needed per year. At the end of the year, printer ‘A’ would cost €1,150 and printer ‘B’ only €913. In this case, printer ‘B’ is the better choice. If the entire product life cycle (5 years) is considered, the differences are even greater.



Life cycle costing does not have to be complicated or time-consuming. While there are many specific methods for creating detailed life cycle cost calculations, it is best to start with a simple comparison of obvious and easily measurable costs. The appendix to this guide contains practical tools and additional guides that facilitate life cycle cost analysis. These are a quick guide to greening your business, a guide to ecodesign and energy labels, a guide to the characteristics of certain types of electric light bulbs, and lighting cost calculators in Serbia and North Macedonia.
 
· In practical terms, the green team should collect and record the following information on cards: 
· How environmentally friendly are the raw materials? Are the raw materials and equipment available locally or as close as possible to the company to avoid long-distance transport? 
· How much energy is consumed in the production processes and from which sources? 
· What packaging materials are used and how much can they be recycled? 
· What means of transport are used to distribute the product? 
· How energy efficient is the product in the use phase? Is the product easy to maintain? 
· What is the product's lifespan? 
· Can the product or its parts be reused? 
· Does the product contain materials that are difficult to dispose of? 
· Which materials from the product can be recycled after use? 

The information collected is used to create a Strengths, Weaknesses, Opportunities and Treats (SWOT) analysis, which involves identifying and considering the strengths, weaknesses, opportunities and threats of the business process. The main goal of this analysis is to build on observed strengths to exploit opportunities, overcome or minimise weaknesses as soon as possible, and to predict, avoid or reduce the negative impact of environmental threats. SWOT analysis is aimed at analysing data necessary for planning. It is a prerequisite for the planning process and the definition of priorities and actions. 

Table 2:Green SWOT analysis
	WITH
	STRENGHTS
	
	W
	WEAKNESSES

	Conventional
	Green
	
	Conventional
	Green

	· Recognisability of a business entity on the market
	· Continuous improvement of production process efficiency
	
	· Lack of qualified labor
	· Lack of knowledge for greening business
· Low utilisation of residues from the production process

	
	
	
	
	

	ABOUT
	OPPORTUNITIES
	
	T
	THREATS

	Conventional
	Green
	
	Conventional
	Green

	· Increasing profitability
	· Reducing the consumption of raw materials and energy
	
	· Increase in operating costs due to rising energy prices
	· Lack of subsidies for greening businesses



The scope and level of the analysis performed may relate to process lines, plants, offices or the entire organisation. In some cases, the analyses are accompanied by plant situational plans (including material and energy flows, technological schemes of production plants and production lines, etc.), monthly records of production and energy procurement, production volumes and consumption of the most significant input raw materials. It is recommended that SMEs first perform an analysis of the resource efficiency of offices and, over time, extend these analyses to the entire organisation.
The assessment of the potential for improvement is directly related to the size, number of employees, production activity and financial capacity of the business entity. Some companies will opt for the implementation of simple measures for greening the business, while others will initiate capital investments. Therefore, a feasibility assessment of greening the business is necessary, which is unique for each undertaking. Before assessing SMEs, they should familiarise themselves with the measures for greening the business. A comprehensive list of these measures is provided in the short guide to greening the business. The list of measures for greening the business is also provided in the template Business Plan - Greening Strategy. This template lists 25 measures covering 5 areas of greening the business. The feasibility assessment is viewed from the perspective of the impact on business and the environment, as well as the possibilities of implementation and financing. After selecting the answers offered, the form automatically provides an estimate of implementation in %. Setting clear and achievable goals is essential for the long-term success of greening your business. These goals should be specific, measurable, achievable, relevant and time-bound (SMART). They are derived from the analysis carried out. Organisation-wide goals provide a framework for communicating the success of greening your business, to internal and external audiences. Some organisations may find it useful to set goals for specific process lines and equipment. In both cases, care should be taken to ensure that the goals are technically feasible. Goals can be expressed as a specific amount or percentage reduction in production waste or waste to landfill, or a reduction in electricity and water consumption. They can also include an increase in the amount or percentage of waste recycled.

Table 3:Business greening goals
	Increased business efficiency and cost reduction
	ü

	Access to new markets
	ü

	Employee education on green initiatives
	ü

	Recycling and waste reduction
	

	Reducing the amount of production waste
	ü

	Reducing the amount of waste going to landfill
	ü

	Increasing the amount of recycled and/or composted waste
	ü

	Energy and water conservation
	

	Reducing electricity consumption per unit of product
	ü

	Reducing water consumption per unit of product
	ü

	Increasing the consumption of electricity from renewable sources (installation of solar panels)
	ü

	Improving the energy efficiency of buildings (use of energy-efficient lighting, thermal insulation of buildings, use of efficient cooling and heating systems, etc.)
	ü

	Replacing old equipment with energy-efficient equipment
	ü

	Pollution prevention
	

	Explore ways to replace hazardous and toxic materials with less toxic alternatives
	ü

	Use of process technology that is easy to repair, maintain and use
	ü

	Green distribution
	

	Increase local product placement (distance up to 150 km)
	ü

	Increase local procurement of raw materials (distance up to 150 km)
	ü

	Promote alternative transportation to work (biking, walking, group commuting to work in one car, etc.)
	ü

	Green procurement and green financial instruments
	

	Opt for the procurement of environmentally friendly materials/raw materials, both in containers and pallets
	ü

	Use publicly available green financial instruments (subsidies, loans, etc.) to improve
	ü


A greening action plan is the next step in preparing a greening plan. Successful organisations use a detailed action plan to provide a systematic process for implementing greening measures. This plan includes a timeline for implementing the measures as well as the costs and sources of funding for the greening measures of the business.

Implementation of the plan: Implementation of the plan includes the implementation of the greening measures. The greening plan must be updated regularly, optimally annually, to reflect achievements, changes in performance and changes in priorities. During implementation, individual measures can be supplemented, adapted to the company's operations or a measure can be abandoned if employee resistance is encountered or if technical limitations exist. On the way to increasing efficiency, the first stop is changing behaviour. Encouraging employees to adopt energy-efficient habits can lead to significant savings (turning off lights or heating in poorly used rooms). Investing in training and systems for sharing good practices helps to ensure the success of greening. Many  organisations have found that informed employees are more likely to contribute ideas, operate equipment correctly and follow procedures, thereby contributing to reducing business costs.

Assessing the effects of greening: Monitoring progress allows for the identification of necessary steps and corrective actions to ensure the success of greening. This assessment includes measuring the achieved goals and results and, if necessary, redesigning the action plan. To achieve progress towards the established goals, monitoring indicators are used that are defined when preparing the greening plan. The effects of the implementation of measures are visible over a longer period, especially if they relate to capital investments. A periodic review of the implementation of measures and activities is crucial for achieving the goals of greening the business. Therefore, it is necessary to regularly update data and information to keep them current and comprehensive. Data must be collected monthly and entered a data monitoring system. This system consists of a series of Microsoft Excel spreadsheets for recording, or tools that are provided in the appendix to this guide. Periodic progress reviews should be implemented by the green team in cooperation with the management team and selected groups of employees. The frequency of these reviews will vary depending on the size of the company. These reviews are a good opportunity to identify when a particular activity or measure is not performing as expected and when it needs to be revised. The Greening Business Checklist can help with these periodic reviews.



































[bookmark: _Toc191536986]3. Greening your business

The rise in resource and energy prices imposes the need for the implementation of sustainable business models. The way in which the production process is organised has a great impact on the environment and the company operations. The business greening model refers to the transformation of a company's business and production processes to make them green. This model allows companies to make their business and production processes environmentally friendly and at the same time reduce operating costs. The main goal of business greening is to increase the efficiency of inputs (raw materials, intermediate materials) used in the production process and reduce energy and water consumption while increasing or maintaining the same level of final product delivery and reducing waste and pollution. The greening process itself includes the implementation of green procedures and practices as well as the greening of workplaces. Green practices can be applied in various areas, from the selection of raw materials, through waste management to packaging and distribution. Greening the workplace includes sustainable consumption in the workplace, work organisation, teleworking, and employee transportation.

Table 4:Benefits of greening your business
	[bookmark: _Hlk191359622]Areas of improvement
	Description

	[bookmark: _Hlk192057379]Source of raw materials
	Changing the source of raw materials by switching to recycled raw materials or raw materials with a higher proportion of recycled components can result in cost reductions.

	Process efficiency
	Optimizing the performance of existing processes (or introducing new efficient processes) reduces the use of raw materials, energy and water and the production of waste. Proper maintenance of equipment reduces costly downtime and waste of resources associated with periods of shutdown and restart of the production process.

	Waste disposal
	Improving the efficiency of the production process reduces the amount of waste produced by the process. Companies can reuse this waste, sell it, or pass it on to other companies, thus avoiding the costs of its disposal.

	Product design
	Changing product design and optimising packaging (optimal packaging-to-product ratio) in the form of reducing shape or size without changing its functionality reduces the need for production resources. Improving product design (design for durability and upgradeability) indirectly extends the product's lifespan by facilitating reuse and enabling its recycling.

	Production infrastructure
	Efficiency changes in production infrastructure through the installation of energy-efficient lighting, thermal insulation, improving the efficiency of heating systems, and the installation of solar thermal collectors or photovoltaic panels reduce energy consumption, leading to lower operating costs.

	Packaging and transportation
	By reducing the dimensions of the packaged product, savings can be achieved during transportation because the number of units of product shipped increases. Choosing local suppliers of raw materials or local product placement reduces delivery distances and thus reduces transportation costs.



In addition to financial benefits, implementing green practices can result in commercial benefits (new business opportunities, preferred supplier status, etc.), organisational benefits (improved management quality), communication advantages (positive public image, better relations with customers, investors and regulators), and increased employee motivation and morale.

[bookmark: _Toc191536987]3.1 Waste management and recycling

Waste is any matter or object that the owner discards, intends to discard or is required to discard because it no longer has useful value for them. Waste generation is increasingly viewed as a form of inefficiency, which has both economic and environmental implications for individual businesses. It has been estimated that waste costs account for 4–5% of a business’s revenue. All waste generated has an associated financial and environmental cost, which are often underestimated. European waste management practices follow the waste hierarchy, which aims to promote waste management to reduce the amount of waste generated and recover maximum value from the waste streams that are generated. The waste hierarchy principle is set out in the Waste Framework Directive 2008/98/EC and has been transposed into the national legislation and strategic documents of the Republic of Serbia and North Macedonia. The aim of this directive is to promote waste prevention and application of the waste hierarchy principle, i.e.,, giving priority to waste reduction, reuse and recycling of waste over the treatment or disposal of waste. The waste hierarchy is shown in the form of an inverted pyramid with the most desirable options at the top and disposal at the bottom as the last option for waste management:

1) Waste prevention and reduction (Avoid / Reduce): Measures taken before a substance, material or product becomes waste. These measures relate to reducing the amount of waste through product reuse or extending the life of the product, reducing the harmful impact of waste on the environment and human health, and reducing the content of harmful substances in materials and products.

Figure 3: Waste hierarchy
	
(Avoid / Reduce)
(Reuse)

(Recycle)
 (Recovery)
 (Disposal)
Most preferred option (highest impact)
The most favorable option (least impact)




2) Reuse: Waste reuse operations involving cleaning (e.g. old clothing), functional testing (e.g. electrical and electronic devices or their components), or repair and refurbishment of discarded equipment, whereby products or components of products that have become waste are prepared for reuse without any other prior processing.

3) Recycling: The processing of waste into products, materials or substances for either the original or other purposes (bottle to bottle, metal to metal, composting).
4) Regeneration or recovery: The use of waste to replace other materials that would otherwise be used in a plant (e.g., landfilling, reclamation, energy production, other energy uses, or use of chemicals).
5) Disposal: Any operation other than the reuse of waste and where energy is produced as a secondary effect of such an operation (e.g. incineration not intended for energy production, landfilling of waste).

[bookmark: _Hlk192843235]Europe is increasingly moving towards a closed-loop economy. The European Union has adopted a package of measures to transition to a circular economy as a concept that highlights the benefits of recycling waste and by-products, promoting the minimisation of resource use (materials and energy) through adopting clean technologies and a systems approach. In practice, this means that waste from one factory becomes a valuable raw material in another production process. More details and useful information on the circular economy are provided in the accompanying guide on the circular economy. Companies that adopt a circular production model experience reduced material costs, improved customer satisfaction, lower product complexity and simplified product life cycles. In Europe, 45% of waste from large companies and 25% of waste from SMEs is resold. Waste management and resource efficiency still seem to be the most feasible tools that SMEs can use to green their activities. Waste management involves the implementation of prescribed measures for waste management. These measures relate to the collection, transport, storage, treatment, reuse and disposal of waste. For a waste management system to be sustainable, it must be environmentally sound, economically affordable and socially acceptable. Successful SMEs, when choosing a waste management method, start by defining: 1) the type and quantity of waste (municipal, industrial and other); 2) methods for of waste collection, separation and storage at the place of waste generation; 3) waste transport; 4) methods for processing and transformation of solid waste into raw materials or energy and 5) methods for final waste disposal. A major challenge for SMEs is understanding where waste is generated and whether it is possible to eliminate it at source, reduce, reuse or recycle it.

Types of waste: According to the place of origin, waste is divided into municipal, commercial, agricultural, construction, industrial and special categories of waste whose management is defined by special regulations. Municipal waste is waste from households and waste from other sources that, due to its nature or composition, is similar to household waste. This waste consists of various organic and inorganic materials (glass, metal, paper, plastic). Municipal waste in a broader sense includes institutional and commercial waste. Commercial waste is generated in enterprises, institutions and other institutions that are wholly or partly engaged in trade, services, office work, sports, recreation or entertainment. Industrial waste is waste from any industry or industrial site. This waste includes all types of waste materials and by-products that are generated during specific technological processes. According to their properties, waste is divided into hazardous, non-hazardous and inert. Non-hazardous waste does not endanger human health or the environment. Inert waste undergoes no physical, chemical or biological changes and does not possess any hazardous characteristics. Hazardous waste is waste that, due to its origin, composition or concentration of hazardous substances, can cause a hazard to the environment and human health. It contains at least one of the hazardous characteristics established by special regulations, such as explosivity, flammability, oxidising properties, being an organic peroxide, acute toxicity, infectivity, corrosiveness, the ability to release flammable gases in contact with air, the ability to release toxic substances in contact with air or water, containing toxic substances with delayed chronic effects, and ecotoxic characteristics. Managing special waste categories is one of the greatest challenges in environmental protection. Waste that is classified into special categories must be separated at the point of origin, collected separately and stored in accordance with regulations.

Special waste categories include medical waste, packaging waste, waste batteries and accumulators, waste vehicles, waste tyrestyres, waste oils, electrical and electronic waste, construction waste, waste containing asbestos, titanium dioxide waste, waste fluorescent tubes containing mercury, etc. Waste in the form of electrical and electronic equipment (e-waste) is the fastest growing type of waste in terms of quantity. The e-waste category includes large and small household appliances, computer and telecommunications equipment, consumer equipment and phonograph panels, lighting equipment and fluorescent lamps, electrical and electronic tools, toys and sports equipment, medical equipment, monitoring and control instruments and automatic dispensers. Packaging waste is any packaging or packaging material that cannot be used for its original purpose. In Serbia, the management of packaging and packaging waste is regulated by the Law on Packaging and Packaging Waste (Official Gazette of the Republic of Serbia, Nos. 36/2009 and 95/2018). Packaging waste on average consists of 14% glass, 25% plastic, 34% paper and cardboard, 5% metal, 21% wood, and less than 1% other materials.  Batteries and accumulators are devices that produce electricity through direct conversion of chemical energy. When discarded, they become waste batteries and accumulators. Used batteries and accumulators are classified as hazardous waste. Waste oils include all mineral or synthetic oils or lubricants that are unusable for the purpose for which they were originally intended (such as hydraulic oils, motor oils and other lubricants). Waste edible oil is generated by the catering and tourism industry, industry, trade and other similar activities. Waste tyres include tyres from motor vehicles (cars, buses, trucks, motorcycles, etc.), agricultural and construction machinery, trailers, towed machinery, which the owner discards or intends to discard due to damage, wear, expiration date or other reasons. Currently, the hazardous waste collection system is primarily based on the economic value of the waste. For example, in each case, waste oil of a good quality (high calorific value) or lead batteries are collected, which can be sold to users in the formal or informal waste management sector. The costs of waste management are borne by the waste producer or the current or previous owner of the waste. They must reimburse the costs of waste disposal and comply with the established waste management requirements in accordance with the regulations.

Table 5: Financial responsibility of the public and private sectors for different types of waste

	Types of waste
	Responsibility for financing

	
	Private sector
	Public sector

	Municipal waste
	Household waste
	
	ü

	
	Commercial non-hazardous waste
	
	ü

	Industrial and construction waste
	Commercial waste
	ü
	

	
	Construction and demolition waste
	ü
	

	
	Hazardous waste
	ü
	

	Agricultural waste
	Agricultural waste
	ü
	ü

	
	Animal by-products
	ü
	ü

	Waste products
	Waste fluorescent tubes containing mercury
	ü
	

	
	Waste from electrical and electronic equipment
	ü
	

	
	Scrap vehicles
	ü
	

	
	Waste tyres
	ü
	

	
	Waste oils
	ü
	

	
	Used batteries and accumulators
	ü
	

	
	Packaging waste
	ü
	



Data on the quantities, types and composition of waste are the starting point in the waste management planning process. The waste management planning process must be based on a reliable database of existing waste quantities, sources and types, as well as the existing waste management methods (collection, transport, recycling, treatment and disposal). The practical waste recording tool provided in the annex to this guide can be used to monitor the types and quantities of waste generated by SMEs.
Waste reduction: Waste generation comprises a series of activities that bring materials to a state where they no longer have primary use value and are discarded or collected for disposal. The most effective solution for the environment is to reduce waste generation. Where reduction is not practically applicable, products and materials can be reused for the same or other purposes; if this is not possible, waste can be processed through recycling or energy recovery. Waste reduction begins at the design stage, continues through manufacturing, packaging, transport and marketing of products. Waste reduction is achieved through product redesign, substitution of raw materials and introduction of new technologies. These options are significant because they reduce direct costs (through more efficient use of resources) and indirect business costs (lower costs of handling, transport, treatment, disposal of waste). Organizational measures to reduce waste generation include using higher purity raw materials, using less toxic raw materials, using non-corrosive materials, improving equipment maintenance and handling, avoiding over-procurement, ensuring that materials with a limited shelf life are used before expiry, etc. Financially demanding measures include innovation in technological production processes and installing computer control systems where possible. Organizational measures do not require additional investment.



	Examples: 

· Reducing paper consumption: Approximately 45% of annual office waste is paper. Paper is an office necessity, but it is also one of the largest sources of environmental impact. Paper consumption in a typical small business office is about 2 reams of paper, or 1,000 A4 sheets per month. With an average price of one ream of paper (500 A4 sheets) of €2.5, the monthly cost of purchasing paper is €5. Paper consumption can be reduced if this small business opts for double-sided printing. In this case, the amount of paper consumed can be reduced by up to 50% and the small business achieves annual savings of €30. Companies that have switched to electronic business and archiving systems, in addition to saving costs related to printing, have discovered that it takes less time to find and process information. While in some cases paper is and will always be the best tool, most businesses find that reducing their paper usage increases their efficiency. Whenever someone has fewer sheets of paper in the office, less time is spent searching for lost ones.
· [bookmark: _Hlk193552432]Stationery: don’t buy and use items that are unnecessary and quickly become waste. Examples include non-refillable pens and markers, plastic cups and cutlery, plastic milk jugs, disposable cloths, paper towels and staples. All these products require raw materials and energy to produce and resources to dispose of. Furthermore, each process produces environmental impacts. In many cases, long-lived products can be replaced, sometimes through rediscovered old technologies such as the fountain pen. Sometimes stationery can be replaced with new products, such as refillable felt-tip pens.



Waste reuse: There are products on the market that are designed to be reused multiple times. Examples include retreading used car tyres or using reusable bottles, etc. When the EU introduced packaging regulations, it sought to encourage manufacturers to consider the use of reusable packaging. Product reuse enables cost reductions for manufacturers and consumers, saves energy and raw materials, and reduces disposal costs. Waste reuse is one of the principles of the circular economy, the application of which has significant potential in industry, where certain waste streams can be efficiently used in various production processes. One of the identified problems for better waste management is the low utilisation of residues from the production process and the poor exchange of information on their possible reuse among economic entities.
This potential can be further realised through enabling better data exchange between economic operators on available production residues that can potentially be placed on the market as a by-product or as end-of-waste material. Efficient use of raw materials and their better utilisation at all stages of processing would mean less waste generation, thus reducing the loss of value throughout the chain, while effective use would mean directing raw materials to those parts of the chain where they add the most value. By implementing the principle of reuse, businesses can reduce waste and promote a circular economy. For example, the textile industry can reduce waste by using sustainable materials and implementing a take-back program for used clothing. 

[bookmark: _Hlk194577198]Waste separation: The way in which waste materials are collected and sorted determines which waste management options can be used subsequently, and whether methods such as material recycling, biological treatment or thermal treatment are economically and environmentally viable. There are various ways of collecting waste, with two basic models being distinguished: separate waste collection (collection of separately separated fractions) and collection of unsorted (mixed) waste. Sorting or selection (separation) of solid waste involves separating discarded materials by type and composition. The procedure (method) of waste separation primarily depends on the type of waste (hazardous/non-hazardous) and its state of aggregation (liquid/solid). Waste separation is carried out at the point of waste generation. Persons sorting waste must be equipped with appropriate personal protective equipment and trained in waste management. We distinguish between primary and secondary waste selection. Primary selection is the separation of waste components at source, i.e., the place of origin, and the collection of the separated solid waste fractions, while secondary selection is the centralized separation of recyclable components from mixed waste. Primary selection, i.e., the separation of individual materials at the place of origin, is usually the easiest method, but requires the involvement of SMEs. The prerequisites for primary waste selection are a space for receiving, selecting and storing waste with containers, as well as training and an awareness-raising campaign among employees. Waste should be separated at the place of origin and sorted according to waste types, because only separately collected waste can be used. In order to properly separate waste, there is a specific colour code for bins/containers for individual types of waste: green - glass and glass bottles, blue - paper and cardboard, red - hazardous waste (e-waste), yellow - plastic waste, orange - metal and grey - brown - organic waste.

Figure: Waste separation
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	Source: Turning waste into a resource - European Parliament, link




Recycling is the reprocessing of waste materials in a production process for their original or other purpose. Recycling is often defined to include waste-to-energy and biological treatment activities. For practical reasons, a narrower definition is used here, which defines recycling as the reuse of materials from waste (usually paper, glass, metal, and plastic). Recycling is a series of activities that reduce consumption, i.e., rationalize the use of natural resources and reduce the amount of waste for disposal, thereby extending the useful life of sanitary landfills.
Recycling is the single or multiple use of waste material as an adequate replacement for a commercial product or as a raw material in industrial processes. Recycling achieves extremely significant technical, environmental and economic effects. Some types of materials have been successfully recycled for decades, especially materials that require high energy consumption when produced from natural raw materials, e.g. metals. Energy savings in metal recycling are 60−95%, depending on the type. Recycling costs also depend on the collection and sorting system used. For successful waste recycling programs, it is necessary to separate its useful components at the point of waste generation. Of all the components of municipal solid waste, paper and cardboard, metals (mostly aluminium), glass and plastic are the most recycled. Biowaste makes up 40% of municipal waste. Other components of this waste that can be recycled are plastic (12.1%), paper and cardboard (13%), glass (4.1%) and metals (5.2%). Waste reuse and recycling measures: gradual introduction of a separate waste collection system; increase in the types of waste collected for recycling and reuse; implementation of a waste oil collection system and its recycling; recycling of construction waste; use of waste with organic matter, for making compost, and other organic fertilizers (waste from wastewater treatment systems); reuse and recycling of specially sorted and separated metal waste for the production of pure metals; recycling and reuse of solvents for direct reuse or for further sale; recycling and reuse of waste paper; recycling and reuse of rubber waste; recycling and reuse of waste oils for the purpose of reuse or further sale.

Waste treatment includes operations for the reuse or disposal of waste. Physio-chemical waste treatment includes physical, physio-chemical and chemical processes that reduce the hazardous characteristics of waste or convert waste from hazardous to non-hazardous waste in accordance with the best available techniques. Biological waste treatment is the process of breaking down biodegradable organic waste (paper, cardboard, garden or kitchen waste, etc.) to obtain useful materials for soil conditioning (compost) and/or energy (methane). Biowaste is the largest single component of municipal waste and is also generated in agriculture and industry. Composting is the oldest and most natural way of recycling waste. Composting technology is given in the appendix to the composting guide. Energy recovery from waste is an essential part of modern waste management. In recent years, waste has gained increasing interest as an option for reducing dependence on imported fossil fuels. In general, energy from waste can be directly obtained by converting waste into biogas, synthetic gas or heat. In the thermal process, the transformation of waste takes place under the influence of heat through various processes (incineration, gasification, pyrolysis, plasma process) whereby heat and electricity are produced. Incineration of waste by mass combustion (incineration) is the most common technology for energy recovery, as this technology accepts a wide range of waste materials (of different sizes, sources and compositions).

Proper waste disposal: The disposal of inevitably remaining waste is the last step in the waste management hierarchy. Although it is the most disadvantageous, it is currently the most common, due to its relative simplicity and lower costs. The rules for the disposal of hazardous waste are somewhat different from the disposal of municipal waste. Industrial waste generated during operation contains hazardous and non-hazardous waste. This waste is generated in production and administrative facilities during the replacement of faulty or damaged parts, during regular and extraordinary repairs, etc. The generated industrial waste is collected and taken to temporary storage facilities until it is taken for further treatment by an authorized company. The list of economic entities engaged in the collection, transport, storage, treatment and disposal of hazardous and non-hazardous waste is publicly available through the national register in the field of waste management.[footnoteRef:1] By reviewing these registers, SMEs can find information about economic entities that have a permit for waste management, i.e., for the collection, transport, storage, treatment and disposal of hazardous and non-hazardous waste. [1: https://sepa.gov.rs/registri-u-oblasti-upravljanja-otpadom/] 


[bookmark: _Toc191536988]3.2 Energy and water conservation

[bookmark: _Hlk193297816]The energy challenge is one of the biggest challenges facing the world. Rising energy prices and increasing energy dependence threaten both the security and competitiveness of SMEs. Doing business in the manufacturing industry requires significant amounts of energy and water. The highest energy consumption is found in technological processes, heating/cooling, lighting and office equipment. Increasing energy efficiency means reducing energy consumption and increasing the use of natural energy sources.

Renewable Energy Sources (RES): Renewable energy is produced from a source that is constantly replenished by nature. It is primarily used to generate electricity for residential, commercial and industrial needs, produce thermal energy for heating and produce fuels such as methane and pellets. RES technologies include solar energy, wind power, hydropower, biomass energy and biofuels. There are limitations that need to be overcome in the application of RES. Technical barriers, which once represented a major challenge have now diminished thanks to significant technological innovations. The main technical problem is the fact that some RES, especially wind power and solar power, have an intermittent energy production over time  due to variable wind intensity and solar availability, making it impossible to guarantee a stable electricity supply. Economic barriers mainly relate to the costs of electricity production. The implementation of projects in the field of RES is a complex process that requires obtaining a number of different documents, permits, licences, consents, opinions, issued by the competent state authorities, as well as the preparation of project documentation and other actions that the investor needs to take to build the facility. Third-party resources in the form of guides for investing in RES explain the above procedures. A list of these guides and the addresses for downloading them are provided in the appendix.
	
	For SMEs from Serbia and North Macedonia, the most suitable investments are in the use of solar energy for heating water or for generating electricity. Solar panels are one of the most efficient ways to use renewable energy sources. Solar panels use sunlight and convert it into electricity. This process is based on the photovoltaic effect, where sunlight creates an electrical voltage. The electricity thus obtained can be used to power all electrical devices and business premises, thereby significantly reducing electricity bills.


An investment in the production of electricity from solar energy includes the installation of a photovoltaic system for the production of electricity (solar panels, inverters), the installation of a supporting structure, the installation of electrical lines, the installation of a digital two-way electricity meter and the installation of system and voltage protection. The costs of installing solar panels depend on their capacity and on average range from €600 to €700 per kilowatt (kW). The payback period of the investment is from 6 to 7 years. Subsidies are available for this type of investment. SMEs that decide to invest in the production and storage of energy from renewable sources should prepare a feasibility study for the investment. This project should contain the technical and economic feasibility parameters of the venture as well as a roadmap for its implementation. Solar Calculator (https://solarnikalkulator.rs/) provides information about solar systems, the legal framework for connecting the system, financing options, and installation costs. In the food industry, the largest consumers of energy are cooling systems, lighting, hot water and cleaning systems. Thermal processes, such as drying, pasteurisation and the preparation of hot water for cleaning, use a significant amount of energy.

[bookmark: _Hlk193291078]Reusing wastewater and producing biomass fuel from large amounts of biodegradable food processing waste can help reduce energy bills. Using heat from combined heat and power production through cogeneration from biogas and other organic waste can meet the energy needs of businesses. Biomass is a renewable energy source that includes firewood, branches and wood waste from forests, sawdust, bark and other residues from the wood industry, and straw, corn cobs, sunflower stalks, grapevine prunings, cherry pits and other residues from agricultural production and processing. Biomass in the form of pellets is a prepared fuel in the form of small cylinders with a diameter of 6 mm, a length of up to 35 mm, containing no more than 8% moisture and 0.5% ash.

Energy efficiency: Increasing energy efficiency is one of the most important measures for reducing energy costs and negative environmental impacts. Energy-efficient businesses do not sacrifice comfort, but manage energy wisely, performing the same or greater volume of work with less energy consumption, and investing the saved financial resources in improving their business. Efficient use of energy involves the use of energy-efficient materials, devices, systems and technologies.

Energy efficiency check: According to the International Energy Agency, improved energy efficiency has resulted in energy savings of some 20% between 2000 and 2018. The industrial sector accounts for 42% of these savings. The building sector, which includes all energy activities in residential and commercial spaces, accounts for 38%, and the transport sector accounts for the remaining 20% of the savings. There are a number of factors that influence energy consumption, including the type of building, the year of construction, the building material, the presence of thermal insulation, the location, the climate, the presence of energy-efficient technologies, the number of electrical appliances and their efficiency, and the habits and behaviour of employees. Inefficient energy use is the result of an inappropriate ratio of the amount of energy supplied to the amount of energy required. These include poor design, inadequate process performance, poor maintenance, and idling or running equipment when not needed (e.g. lights or computers left on unnecessarily). The first step towards improving the energy performance of a business is to understand its energy consumption. 

Energy efficiency often starts with an energy audit, followed by changes to the production organisation. An energy audit aims to assess the current level of energy consumption and the corresponding energy costs based on existing documentation and a site/facility inspection. SMEs are less likely to introduce major changes but can be expected to implement simple measures, such as switching off equipment that is not in use. An energy audit covers a tour and inspection of facilities, including production areas. During the tour, obvious sources of energy waste are identified, such as the energy characteristics of the building envelope and technical systems, lack of insulation, leaks of steam, compressed air and water, consumption of energy and energy fluids (steam, hot or boiling water), etc. During the tour, a small number of simple measurements are usually carried out (measuring the temperature of heated or cooled surfaces and rooms, detecting leaks, lighting intensity, operation of individual devices, etc.). By analysing the condition of the building's thermal envelope and collecting monthly bills for heating, electricity and other energy sources, the business entity determines the exact values of energy consumed. For this purpose, practical tools can be used to collect and process data related to energy and water consumption, as well as records of energy-efficient equipment (these tools are included in the appendix to this guide). These tools enable you to track and analyse your energy and water consumption. There are various calculators available online to help you calculate your energy savings. The ENERGY STAR website provides a variety of analytical tools, calculators, and guides to help businesses and households improve their energy efficiency.[footnoteRef:2] [2:  ENERGY STAR useful links:
https://www.energystar.gov/buildings/tools-and-resources
https://www.energystar.gov/industrial_plants/industrial-energy-management-information-center
https://www.energystar.gov/buildings/save-energy-commercial-buildings/ways-save/energy-efficient-products] 


[bookmark: _Hlk193345435]Energy consumption: Industry, transport and households are the largest consumers of energy. In terms of energy sources, the most used are crude oil and oil derivatives (34.1%), electricity (27.2%), coal, natural gas, thermal energy, biomass and biogas. According to the form of use, thermal energy and electricity are the most used. The emission of greenhouse gases and greater air pollution is most affected by petroleum derivatives and electricity generated from coal. In Serbia, about 70% of electricity is generated from coal. Industry and the commercial sector consume 48.9% of electricity annually. The increase in energy prices directly affects the business of SMEs.

Table6: Final energy consumption by sectors in 2023
	

	Industry
	Traffic
	Other sectors
	Households

	European Union (27 countries)
	25.5%
	33.2%
	14.0%
	27.3%

	North Macedonia
	18.7%
	45.2%
	9.1%
	26.9%

	Serbia
	24.4%
	28.7%
	9.9%
	37.0%

	Source: EUROSTAT



[bookmark: _Hlk190943756]The choice of heating method and thermal insulation of buildings directly affect energy consumption and operating costs. In commercial buildings, heating costs in the coldest winter months represent up to 3/4 of energy costs. For heating an average insulated space of 60 m2 at 20 °C during the 180 days of the heating season, approximately 9,000 kWh of energy is required (150 kWh/m2 is the average estimated heating consumption in Serbia. Consumption is somewhat lower in North Macedonia). The lowest energy costs for heating this area, according to 2024 prices, are achieved by using firewood and pellets. The costs of heating with electricity are 4.03 times higher than the costs of using firewood. Replacing an old oil-fired boiler with a biomass boiler results in energy cost savings. Although the efficiency of a biomass boiler is not significantly higher than that of an oil-fired boiler, it is an energy source whose price is 2.13 times cheaper than that of fuel oil.




Table7: Heating costs for a space of 60 m²
	Type of energy source
	Boiler/furnace efficiency
	Unit of measure
	Annual amount of energy
	Unit price of energy (EUR)
	Annual energy costs (EUR)

	Firewood
	65.00%
	cubic meter
	8.2
	54.95
	450.59

	Pellet (wood)
	80.00%
	t
	2.5
	219.79
	549.48

	Coal, hot dried
	55.00%
	t
	3.4
	188.03
	639.30

	Coal Banovići
	55.00%
	t
	3.2
	205.13
	656.42

	Natural gas
	90.00%
	kWh
	11079
	0.06
	620.42

	Propane butane
	85.00%
	kg
	829
	1.71
	1,417.59

	Oil burner
	80.00%
	and
	1149
	1.02
	1,171.98

	Electricity - TA furnace
	91.00%
	kWh
	9900
	0.1835
	1,816.65

	Electricity - heaters and boilers
	100.00%
	kWh
	9000
	0.1835
	1,651.50

	Data from the Energy Agency of the Republic of Serbia and EUROSTAT



If there is no possibility of installing a biomass heating system, then electricity is the only energy source available. In that case, the installation of a heat pump is recommended, which in synergy with solar panels can give excellent results. Heat pumps are devices that transfer heat energy from one environment to another. A heat pump achieves savings of up to 75% compared to conventional heating systems. For 1 kW of electricity consumed, it releases 3 to 5 kW of heat or cooling energy. Some models of heat pumps could connect to a Wi-Fi network and, via an application on a smartphone, enable simple management even from a remote location. Heat pumps are increasingly used in commercial buildings and industry. They are used to heat buildings in the winter and transitional periods (heating period), and to meet the heat needs of technological processes throughout the year, as needed.

When choosing the capacity of the device, the cooling or heating power that the device needs to provide should be considered. Complex equipment can reduce thermal comfort and increase noise in the room. Due to frequent switching on and off, the lifespan of the device is reduced. Lower-quality heat pumps cannot heat the room when the outside temperature is below zero, so you should choose a heat pump with an inverter that can heat the building at outside temperatures of -15 °C. The application of heat pumps in industry is very diverse and they are used for drying, evaporation, distillation, boiling, steam generation, heating various fluids and space heating. Heat pumps in industry enable savings in energy consumption, reducing the consumption of fossil fuels and emissions of greenhouse gases as well as other harmful gases.
At the same time, these pumps provide the possibility of utilising low-temperature waste heat from the production process and meeting simultaneous heating and cooling needs. A typical example of the application of a heat pump for simultaneous heating and cooling is the slaughterhouse and meat processing industry. Cooling needs in this industry are constant year-round, with cooling needs changing throughout the year depending on the external temperature, the amount of goods stored in cold stores and the daily intake of meat and meat products. There is also a daily need for large quantities of sanitary hot water. A solution that is often used is to install an additional water-cooled condenser in a cooling unit with an air-cooled condenser, which condenses and cools the cooling fluid through the process of preparing domestic hot water. Depending on the adopted temperature regimes, the hot water can be used directly. In addition to the meat processing industry, this solution is also applied in the dairy processing industry and some other branches of the food industry. Poor insulation of the building allows heat to escape through the walls, roof, windows and doors. One of the most common signs of heat loss is uneven temperatures in different rooms. If some rooms are noticeably colder than others, this means that heat is escaping through the walls, roof, doors or windows. It often happens that additional heating is even necessary in one room, while another is too warm. Condensation is a clear sign that heat is escaping through the window while cooler air is entering. Checking with a thermal camera is one of the most effective ways to detect heat loss. Such a camera clearly shows the places where heat is escaping. Problem areas are marked in different colours. If certain areas on the camera are marked in red or orange, this indicates overheating of the room or heat dissipation.



Figure 5: Heat energy losses
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	Source: https://www.dawsonmetal.com/heat-loss-in-a-building



Thermal insulation is the application of materials used to reduce the intensity of heat transfer between a building, technical systems, devices and the environment. This insulation ensures the reduction of heat losses in buildings (thermal envelope of a building) and devices that are at a higher temperature than the ambient in which they are located. When choosing an insulation material, it is necessary to consider the purchase price, installation cost, resistance to physical damage, the possibility of condensation, fire resistance and ease of maintenance, as well as the possibility of replacement. For the insulation of devices and pipelines at elevated temperatures, in most cases, mineral wool with a protective aluminium sheet is used, and for cold surfaces, polyurethane foam. The installation of polyvinyl chloride (PVC) or aluminium joinery brings concrete savings and allows for optimal temperature in the working space. These windows have 2-3 times less heat loss than old windows.

Energy labels and energy consumption: Energy labels provide important information about the energy consumption of appliances and equipment. ENERGY STAR and the European Union Energy Labels guarantee that the appliance has passed rigorous testing and meets high energy efficiency standards, thereby reducing energy consumption and contributing to savings. ENERGY STAR is a voluntary certification program administered by the US Environmental Protection Agency (EPA). The ENERGY STAR label allows SMEs to identify high-quality, energy-efficient products, commercial and industrial buildings and facilities. There are more than 80 different product categories that qualify for ENERGY STAR certification. In the European Union, ecodesign and energy labels are regulated by regulations. The EU Energy Labelling Regulation requires mandatory energy efficiency labelling, ranging from ‘A’ to "G". ‘A’ represents the most efficient energy class, while "G" is the least efficient class. In practice, this means that an appliance in the ’G’ class consumes twice as much electricity per year as an ‘A’ class appliance. For more useful information, see the ‘Ecodesign and Energy Labelling Guide’ in the appendix.






Figure 6: Energy efficiency labels
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	https://www.energystar.gov/products
	https://energy-efficient-products.ec.europa.eu/index_en



According to research by the EPA, office equipment that has the ENERGY STAR label saves money and reduces the cost of using it. These savings are for a computer and monitor €15, a printer €8.2, a copier €8.2, a fax €2.95, and scanner €2.3 EUR. Total savings for the above devices is €36.65 per year.

Energy-efficient equipment and appliances: Conventional and energy-efficient appliances and equipment have similar purchase prices. However, energy-efficient equipment and appliances have significantly lower electricity consumption.
The cost of electricity consumption is calculated according to the formula: device power in kW[footnoteRef:3](written on the declaration) x operating hours x price per kilowatt hour = total cost of electricity consumption of the device. Office equipment is a growing consumer of electricity in the business sector. The consumption of office equipment reaches 10% of the total electricity consumption in the commercial sector. In addition to the energy needed for operation, these products consume energy even when they are not doing anything. Multifunctional and fax machines are usually turned on 24 hours a day but are used for no more than one hour. Computers and monitors are used more intensively than other office equipment but are active on average for half of the working time. A small business with only one personal computer, monitor, laser printer, fax and small photocopier, if it turns off the listed devices overnight, achieves savings of €56.7per year. To reduce such unnecessary consumption, new office equipment with power management functions has been developed. Equipment with power management functions saves energy when idle. The result is a reduction in energy consumption of 40% to 60%. Savings from power management functions are particularly significant for equipment that consumes a lot of energy, such as computer monitors, laser printers and copiers. with electric heating elements. [3: If the power is expressed in W, it should be divided by 1000 to convert it to kW. 1000 W = 1 kW.] 


Table 8. Costs of using office equipment

	Device
	Average power (W)
	Annual costs (EUR)
	Cost difference

	
	
	Always-on device
	Device turned off at night
	

	Computer
	55
	12.8
	2.95
	9.85

	Monitor (15“)
	75
	17.7
	3.9
	13.8

	Laser printer
	60
	14.4
	4.6
	9.8

	Fax
	35
	8.8
	2.95
	5.85

	Small copier​
	115
	27.2
	9.8
	17.4

	
	Total
	80.9
	24.2
	56.7



[bookmark: _Hlk193356422]Personal computers with power management capabilities use up to 70% less electricity than computers without this feature. Most modern personal computers meet ENERGY STAR requirements and come with the power management feature. A personal computer with this label whose power is less than 200 W has the feature of dropping its power to 15 W after 30 minutes of inactivity. This also reduces electricity consumption. The most efficient computers are those in the laptop class whose consumption during use is only 15–25 W, and in hibernation mode (sleep mode) the consumption is less than 1 W. A laptop computer consumes only about 15% of the energy consumed by a desktop computer. More than half of the electricity consumption of a personal computer is related to the consumption of the monitor. Monitors with the ENERGY STAR energy label consume 90% less electricity than monitors that do not have a power management system. It should be noted that it is a common misconception that turning the monitor off and on multiple times during the day increases the frequency of power transistor failures in the control parts. Another misconception is that a screen saver (screen saver) saves energy. The screen saver function is not an energy efficiency feature. If the computer must be left on overnight, the monitor should be turned off. Printers use a variety of printing technologies, and within each technology group, individual machines have different characteristics, resulting in a wide range of power consumption. ENERGY STAR printers enter a power mode of 10 W to 100 W after a pre-programmed period of inactivity (5 to 90 minutes), depending on the number of pages printed per minute, the paper size, and whether the printer uses colour. Laser printers that have the ability to manage power use less than half the electricity consumed by conventional laser printers. Colour NK-JET printers, which do not use a thermal mechanism, use less electricity than many modern energy-efficient laser printers. Colour printers use more energy than black and white printers.

Similarly, printers, and fax machines​ use different types of technology, therefore, the consumption of electricity is also different. Although the energy consumption of some fax machines​ may seem small because of their relatively short usage, the fact remains that these machines are continuously turned on, which may cause significant costs. Fax machines that have the ENERGY STAR label have a reduced energy consumption from 10 W to 15 W after 5 minutes inactivity, depending on the printing speed. Fax machines​ with ENERGY STAR label can save up to 50% energy compared to conventional fax machines. Copiers spend more electricity than other office devices. If the device has no system for energy consumption management, the largest part of energy spent is during inactive periods. Models with ENERGY STAR label go into reduced consumption mode after a short period of inactivity (usually after 15 minutes) and automatically shift to a consumption mode of 5 – 20 W after two-hour inactivity. This way, expenses can be reduced up to 60%. The automatic shutdown time is specific and depends on the size and speed of the machine. By choosing the optimal size of the copier, it is possible to significantly reduce office energy expenses. The total energy consumption increases with the increasing of the copying capacity of some devices. You need to choose a photocopier device which has the possibility to save on toner ink and option for a drawer in which used paper can serve as temporary working material. Scanners qualified for an ENERGY STAR label enter a low-power mode of up to 12 W after 15 minutes of inactivity. This saves users more than 50% on their electricity costs. Higher-resolution scanners (higher quality of scanned documents) use more energy even when they are turned on and not performing any work. If possible, share resources and use only one scanner over a computer network. 

Multifunctional devices, which are machines that combine the functions of several other office devices (e.g. printer, scanner, fax, copier), are becoming increasingly popular, especially among small users. These machines can save users a significant amount of electricity by replacing several machines with just one. By entering a low-power mode, ENERGY STAR qualified multifunction devices can reduce electricity costs by up to 40% compared to devices without this mark. Mobile phones have a major impact on work and personal life. There are undeniable advantages of mobile telephony over fixed telephony, from performing work from remote locations to easier installation and use. It takes 0.003 kWh to charge a single mobile phone. Although the amount of energy consumed is small, when considering the number of mobile phones in a company and the need for daily battery charging, the electricity consumption becomes significant. Also, the disposal of used mobile phones can have a major impact on human health and the environment, so it is necessary to pay attention to how they are disposed of. When it is economically viable, it is certainly a good idea to repair a broken phone, and if this is not possible, it should be disposed of as electronic waste at designated recycling points. Lighting systems are an integral part of a safe, functional and comfortable environment. For example, lighting highlights products in retail stores, table lamps provide a good working environment in offices, and spotlights illuminate the workspace of large areas. The main ways to achieve energy savings in your lighting system are to install more efficient equipment and/or change the way you control your lighting. This means turning off lights when not needed, maintaining your lighting system (keeping fixtures clean), and lighting a space only to the level of light needed to suit the task. It is good practice to place ‘Lights Off’ type warnings on switches in less used areas such as toilets and storage rooms. The following warning can be used for this purpose:

	Save Energy 
	
	Save energy
	
	You save energy

	[image: exclamation icon]
	
	[image: exclamation icon]
	
	[image: exclamation icon]

	Turn Lights
	
	Turn off the light
	
	Turn off the light



These warnings are included in the appendix to this guide. Lighting automation is a way to control lighting more efficiently, thereby saving energy and reducing maintenance costs.
[bookmark: _Hlk194671839]Different lamps are used for lighting with different characteristics in terms of electricity consumption and efficiency. Fluorescent lamps are up to seven times more efficient than incandescent bulbs. LED lamps are characterized by lower energy consumption and smaller dimensions compared to classic bulbs. They also could adjust the colour of the light. When purchasing lighting, you should pay attention to the amount of light emitted by the light source expressed in lumens (lm), service life and energy efficiency class. The performance of a lamp in lumens allows for a direct comparison of the amount of light (which is the primary function offered by the lamp). Comparisons based solely on power (W) are not good and can lead to incorrect conclusions. A higher number of lumens means a greater amount of light that the lamp can produce. A higher power in watts (W) means a higher consumption of electricity. The recommended illuminance levels (lumens per square meter) are common areas 200 lux; changing rooms 100 lux; toilets 100 lux; office space with daylight 300 – 500 lux; office space 500 – 1,000 lux; workshops 500 lux; stairs 100 lux and garage 30 – 100 lux. The working or service life of a lamp is the time until which the lamp will work and is expressed in hours. For classic incandescent lamps, the service life is one year and refers to 1000 operating hours, which corresponds to an average of 3 hours of use per day. A longer lamp life means less need to replace the lamp. For professional lamps, service life is a very important factor and generally a longer service life means less replacement costs. To compare lighting costs, you can use the Lighting Cost Calculator and the guide Characteristics of Certain Types of Electric Bulbs that are included in the appendix. The ability to regulate heating, cooling and ventilation ensures thermal comfort and increases energy efficiency. As with acquiring the habit of turning off unnecessary lighting, it is necessary to acquire the habit of regulating and turning off heating and cooling devices in business premises. The recommended room temperature in business premises during the heating season is between 20 and 21 °C. It is very common for the temperature in office premises to rise to 22 °C at night, which is unnecessary. The power of the air conditioner is determined by the volume of the space, the area of glass openings, the thermal insulation of the space, the number of people staying in that space and the number of heat sources (electric consumers that also leave a thermal footprint). When installing an air conditioner, care should be taken to ensure that the outdoor unit located on the least sunny side of the building, which is usually on the north side of the building or where it is protected from direct sunlight and where air circulation is ensured. The colder the outdoor unit, the higher the efficiency of the device will be. The food industry is one of the largest users of refrigeration technologies. Most of the work of a refrigeration plant is related to the operation of freezers and refrigerators and they account for about 50% of the total electricity consumed. The range of typical devices is wide, from small, standing-alone cold rooms to large refrigerators. In a commercial context, even a small reduction in cooling energy consumption can bring significant cost savings. Energy efficiency activities have short-term initial costs before medium- and long-term benefits are realized. However, being energy efficient does not always mean large investments, sometimes small, simple changes in habits can reduce energy bills. Specific measures for saving energy and water are provided in the appendix to this guide entitled A Quick Guide to Greening your Business.

Table 9: Measures for improving the heating system
	Organisational measures
	Investment measures

	· Closing doors and windows in heated/cooled rooms.
· Turning off heating/cooling at night or when there are no people in the building.
· Ventilating the building during the summer at night.
· Reducing the room temperature by 1 °C during the heating season.
· Maintenance of heating elements (leak repairs, adjustments, etc.).
	· Change of energy source or installation of a heat pump.
· Repair or replacement of the boiler (burner, firebox).
· Replacement or repair of heating pipes.
· Installation of control valves in the heat energy distribution system.
· Installation of thermostatic valves on radiators.
· Pipe and tank insulation.



Water use: Energy efficiency and water efficiency are closely linked. In most cases, electricity or natural gas or some other fuel is used to heat water. The hotter water a business uses, the more energy you can save by optimising water use. Unnecessary water consumption in the form of drips and leaks can unnecessarily burden your business. Regular inspections and identification of leaks and replacement of seals, in addition to reducing water consumption, also reduce business costs. In office spaces, water consumption can be reduced by up to 50% if sensors are installed on taps. Standard toilets use 9 litters of water per flush. By installing a dual-flush toilet (with a smaller and larger jet), consumption is reduced to 6 litters per flush.

[bookmark: _Hlk193344334]Table 10: Costs of non-purpose water consumption
	Water leak
	Time
	Water consumption
(litter)
	Costs
(EUR)*

	One drop per second
[image: Water outline]
	1 Minute
	0.0035
	

	
	1 Hour
	0.21
	

	
	1 Day
	5.1
	0.01

	
	1 Month
	157
	0.16

	
	1 Year
	1880
	1.88

	Two drops per second
[image: Water outline][image: Water outline]
	1 Minute
	0.0115
	

	
	1 Hour
	0.7
	

	
	1 Day
	17
	0.02

	
	1 Month
	510
	0.51

	
	1 Year
	6115
	6.12

	Continuous dripping
[image: Water outline][image: Water outline][image: Water outline][image: Water outline][image: Water outline][image: Water outline]
	1 Minute
	0.075
	

	
	1 Hour
	4.54
	

	
	1 Day
	108.5
	0.11

	
	1 Month
	3292
	3.29

	
	1 Year
	39504
	39.50

	Water jet thickness 1.5 mm

	1 Minute
	0.26
	

	
	1 Hour
	15.8
	0.02

	
	1 Day
	380
	0.38

	
	1 Month
	11517
	11.52

	
	1 Year
	138200
	138.20

	Water jet thickness 3 mm

	1 Minute
	0.83
	

	
	1 Hour
	50
	0.05

	
	1 Day
	1180
	1.18

	
	1 Month
	35625
	35.63

	
	1 Year
	427550
	427.55

	Water jet thickness 5 mm

	1 Minute
	1.35
	

	
	1 Hour
	81.5
	0.08

	
	1 Day
	1955
	1.96

	
	1 Month
	59292
	59.29

	
	1 Year
	711500
	711.50

	*The average price of delivered water with VAT per m³ for industrial users in Serbia and North Macedonia is from €0.8 to €1.2 /m³. For the calculation in this table, the price of delivered water with VAT of €1 EUR/m³ was used. 1 m³ = 1000 litters.



Optimizing water consumption leads to a reduction in wastewater. This includes measuring consumption, separating dirty from clean water streams, reusing and recycling water, and better managing waste and by-products. Previous experience in introducing cleaner production measures in the processing industry has shown that this can save an average of about 15% of water.

[bookmark: _Toc191536989]3.3 Pollution prevention

[bookmark: _Hlk193451696][bookmark: _Hlk193451426]Environmental protection is ensured by preventing or minimising the emission of pollutants into the air, water and soil, as well as by preventing or reducing the generation of waste from industrial and agricultural facilities. In practice, this is achieved through substitution. Substitution is the modification of a technological process or the replacement of a hazardous substance with a safer alternative that results in a lower risk to human health and the environment while maintaining equivalent product functionality. Low-emission equipment refers to technological solutions and devices designed to minimise or eliminate the emission of pollutants into the environment. This equipment may include machines, devices and systems that use advanced technologies and processes to reduce the number of harmful substances released into the air, water and soil. Low-emission equipment is a key aspect of ecodesign and sustainable management, as it helps to reduce the negative effects of industry and production on the environment. Investing in low-emission equipment can lead to long-term economic savings through reduced health care costs and fines for violating environmental standards. Companies that invest in low-emission equipment can improve their reputation and increase their competitive advantage in the market, as they are perceived as responsible and sustainable. Chemicals are in everyday use and are an integral part of numerous products used in a wide variety of areas of private and business life. However, some of them have very dangerous properties, especially those that fall under the category of substances of concern. Examples of hazardous substances are batteries, paints and varnishes, various chemicals, motor oil, etc. Hazardous substances can be toxic, carcinogenic, mutagenic, infectious, flammable, and enter the biological chain through soil and water, thereby causing human illness and having a harmful effect on other living things. Substances of Very High Concern (SVHC) are substances that pose a high risk because they can cause serious and long-term effects on human health and the environment. The largest consumption of hazardous chemicals is in the manufacturing sector. Hazardous chemicals (i.e., raw materials and parts containing them) are found in the production of chemical products, the production of pharmaceutical products and preparations, the production of rubber and plastic products and the production of coke and petroleum derivatives, the production of textiles, the production of leather and leather goods, the production of computers, electronic and optical products, the production of electrical equipment, the production of motor vehicles and the production of furniture. Toxic and hazardous raw materials are substances and compounds that can cause serious health and environmental problems. The precautionary approach to managing these chemicals emphasizes the assessment of the hazards of chemicals, i.e., the classification of chemicals before they are placed on the market and informing users about their hazardous properties through labelling and safety data sheets, with the aim of protecting human health and the environment. More details on the labellinglabelling of hazardous substances can be found in the appendix to the guide - Hazard pictograms. Taking into account the provisions of the regulations in the field of chemicals management, and particularly those relating to substances of concern and prohibitions and restrictions, European and national legislation encourages the replacement of the most hazardous chemicals with safer alternatives. The list of hazardous chemicals, i.e., substances of concern, can be found in the relevant European and national registers. ECHA-CHEM is a European public database on substances that pose a risk because they can cause serious and/or long-term effects on human health and the environment (https://chem.echa.europa.eu). The database is a register of chemicals. In addition to this type of data, in its chemical dossier, the database contains a detailed description of the use of the substance, a description of risk reduction measures, and a proposal for a systematic monitoring method. In addition, if available, there is also data on possible alternative substances, as well as technical and socio-economic data on the feasibility of substitution. The application of environmentally friendly chemicals in production includes the use of substances and compounds that have minimal impact on the environment and human health. There is a need to remove more hazardous chemicals from production processes and replace them with safer alternatives. It is the result of implementing regulations in the field of chemical management, respecting the requirements of consumers and distributors, and the need to reduce overall costs, as well as protecting the health of workers and improving the corporate image.
Environmentally friendly chemicals, or safe alternatives, are produced and used in a way that reduces harm to ecosystems and consumer health compared to traditional, toxic chemicals. The process of replacing hazardous substances begins with raising awareness about these chemicals (https://chem.echa.europa.eu) and finding safe alternatives that can be applied in production.

Figure 7: The process of substitution of hazardous chemicals
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When determining the socio-economic justification, in addition to the price of a safer alternative, one should consider the advantages it brings in terms of marketing opportunities, as well as the fact that the competitiveness of the company that introduced them will increase, which will also have a positive impact on its business and financial results. More information about safer alternatives can be found on the following websites:

	Marketplace: a platform for finding safe alternatives to hazardous chemicals
	https://marketplace.chemsec.org/Alternatives/

	GreenScreen®: The world leader in chemical hazard assessment and promotion of safe chemicals.
	https://www.greenscreenchemicals.org/

	Roadmap zero: Sustainable management of chemicals in the fashion industry
	https://www.roadmaptozero.com/

	The European Chemicals Agency (ECHA) - European Chemicals Agency - Online training on the analysis of alternatives (video material from the training available via YouTube)
	https://echa.europa.eu/online-training-on-analysis-of-alternatives



Air filtration during waste incineration is the process of removing harmful particles and gases from the air that are released during the combustion of waste. This is achieved by using advanced filtration systems and technologies that clean emissions before they enter the atmosphere. In modern industrial practice, systems are used that, in addition to air purification, can also utilise and return to the process a large part of the waste heat of flue gases. In this way, energy is returned to the process, i.e., fuel consumption is reduced. Rational and efficient management of chemicals can provide added value and sustainable business, with rational use of resources, reduction of emissions of hazardous chemicals into the environment and protection of human health. In European Union countries, the authorization process (issuing approval for the placing on the market and use of substances of concern) is the main driver for the industry to switch to safer alternatives. Replacing the most hazardous chemicals with safer alternatives is most often economically justified for economic entities, in addition to being beneficial for human health and the environment. Substitution is a way to reduce costs related to handling hazardous chemicals (use of special personal protective equipment, implementation of risk reduction measures, hazardous waste management, etc.).

[bookmark: _Toc191536990]3.4 Packaging and sustainable transport 

Green transport and logistics refer to the application of organisational and transport methods that reduce harmful impacts on the environment. Logistics is a tool for delivering products to the right place at the right time and has a strong impact on the competitiveness of SMEs. The main function of logistics is to reduce costs, achieve time savings, increase the reliability and flexibility of delivered goods. Green logistics seeks to fulfil this function and, in doing so, seeks to reduce environmental pollution. The above includes the adoption of energy-efficient transport technologies (electric vehicles, alternative fuels) and the integration of sustainable practices such as(product packaging and route optimisation, The adoption of green logistics may also involve additional costs, such as investing in electric vehicles or green technology, but the long-term savings are substantial. Companies that optimise their routes or use energy-efficient vehicles have lower fuel consumption and maintenance costs. Transport costs are rising rapidly and are putting pressure on SME operations and competitiveness. A large percentage of transport costs are independent of the volume of goods transported by a means of transport. However, they depend on the way the route is planned and the time of departure of the vehicle. Travel costs are incurred whenever a vehicle sets off on a journey and include labour and fuel costs. These costs depend on the length and duration of the journey, but do not depend on the volume of goods transported. Volume-related costs include loading and unloading costs and a portion of fuel costs that depends on the volume of goods transported. SMEs should consider different transport options and choose the one that best suits their needs. Transport costs depend on the distance to the delivery point, tolls and fuel costs, the duration of the journey and the type and quantity of goods being transported. 

Building materials may require bulk cargo transportation, while food transportation requires a refrigerated truck. If it involves palletized goods, a van is the appropriate means of transport. Fuel costs are the second largest transportation cost, after labour costs. Fuel costs account for 20-25% of total transportation costs. Training drivers in fuel-efficient driving is an effective way to reduce fuel consumption. Research shows that every 10% increase in speed over the prescribed value increases fuel consumption by 17%. By educating companies on techniques such as timely acceleration and braking, maintaining a stable speed, and turning off the engine during long stops, they can achieve savings. Technological solutions such as automated vehicle tracking enable better tracking and management of vehicles, optimisation of delivery routes and schedules, and automation of many processes. Optimal routes improve delivery times and enable more efficient resource management. These routes are defined to minimise costs, transportation time, and environmental impact, while maximizing efficiency and speed of delivery. Optimisation of distribution routes can involve selecting the best routes, means of transport, or combinations of transport methods that meet the needs of the supply chain. Focusing on local product deliveries or local procurement of raw materials contributes to greening operations and reducing transport costs. Local transport refers to transport that takes place within a specific geographical area or region, usually within up to 150 km. Cross-border transport, in the context of local transport, refers to transport activities that cross national borders but are within a radius of up to 150 km. This type of transport is often important for SMEs that trade in neighbouring countries or regions. SMEs should aim to source and distribute most of their products and raw materials within 150 km. This approach to business reduces the distance and time required to distribute products and procure raw materials. Reducing distance directly impacts transportation costs. Avoiding the transport of individual or small quantities of materials refers to the practice of minimising the transport of small quantities of products or raw materials to improve the efficiency and sustainability of logistics operations. This may include the use of various methods for grouping orders, optimising cargo units and implementing logistics strategies to reduce the frequency of transport and change transport routes. Inventory management using Just-in-time methods and centralizing inventory can significantly reduce the need for frequent and unnecessary transport. The just-in-time method minimises the amount of inventory held in warehouses while centralizing inventory allows for more efficient and cost-effective transportation operations.

[bookmark: _Hlk193531742]Green vehicles such as electric/hybrid vehicles and vehicles with higher emission standards reduce the use of fossil fuels. Vehicles with higher emission standards are designed to meet strict regulations on pollutant emissions. These standards, such as ‘EURO’, ‘STAGE’ or‘TIER’,set limits on the number of harmful gases and particles that a vehicle can emit into the atmosphere. EURO standards are most used in the European Union and are classified from EURO 1 to EURO 6, with higher numbers indicating stricter standards. " STAGE " or " TIER " are other classification systems used in different regions to ensure air quality standards. The main purpose of using these vehicles is to reduce the number of pollutants emitted into the atmosphere. Vehicles that meet higher emission standards emit significantly fewer pollutants, which helps reduce air pollution and the impact on global warming. Although the initial investment in vehicles with higher emission standards may be higher, the long-term benefits in terms of lower maintenance and fuel costs can outweigh these costs. Using vehicles that meet higher emission standards helps to meet legal regulations and avoid fines or restrictions. International transport is increasingly conditioned by the use of vehicles that meet emissions and vehicle safety regulations (EURO 3, EURO 4, EURO 5 vehicles, etc.) The choice of tyres (tyres) affect fuel consumption. Namely, the rolling resistance of tyres accounts for 10 to 30% of driving resistance, depending on speed and road gradient, and directly affects fuel consumption. The introduction of a tire energy efficiency labelling system allows the selection of fuel-efficient tyres.

The EU Ecolabel for energy-efficient tyres is mandatory. The design of this label is given in the ‘Ecodesign and Energy Labelling Guide’. Globally, transport is responsible for 16.2% of total greenhouse gas emissions, of which commuting to work accounts for a large proportion. Measures such as encouraging workers to use public transport, cycling or walking, or carpooling can make a significant contribution to reducing carbon emissions. Teleworking can offer environmental, social and economic benefits for both workers and employers. This way of working eliminates the need for daily commuting, saving energy and reducing emissions and traffic congestion, especially for people who travel more than 6 kilometres by car. Teleworking means that employers need less office space for their staff and can also have a positive impact on productivity.

Sustainable packaging focuses on reducing energy costs, avoiding harmful chemicals, and increasing the recyclability of packaging. The use of packaging with a low environmental impact includes the use of biodegradable and recycled materials. Biodegradable materials are substances that decompose in the natural environment under the influence of microorganisms, water, and oxygen, leaving no traces of waste that could accumulate and harm the environment. These materials are usually produced from natural sources such as plant fibres, starch, sugar, and proteins, and are designed to break down under environmental conditions such as composting and natural decomposition. In contrast, traditional plastic materials can last for hundreds of years, creating long-lasting waste that can cause serious environmental problems. The use of biodegradable materials reduces the risk of soil, water, and air pollution, as these materials do not release harmful chemicals during decomposition. Biodegradable polystyrene is produced using agricultural and industrial waste as raw materials. The product has all the technical characteristics of polystyrene as well as additional characteristics of fire resistance and complete biodegradability. What makes it special is that fungi are used in the production process. After use, biodegradable polystyrene is converted into organic fertilizer in the decomposition process. Ecological transport packaging replaces existing technological solutions in the packaging and transportation of dairy and meat products. It is produced from recycled cardboard. It is delivered to customers as a finished product in the form of an eco-crate. The advantages of this packaging are simplified packaging and transport, reduced packaging losses, easier manipulation and shorter unloading time (30% compared to a product made of corrugated cardboard). The eco-crate is slightly cheaper than plastic crates.

[bookmark: _Toc191536991][bookmark: _Hlk193545332]3.5 Green procurement and green financial instruments

Green procurement and green financial instruments are important tools in the transition towards sustainable business and reducing the negative environmental impact of organisations. 

Green procurement: Businesses continually purchase products, raw materials, and services to run their regular operations. Green procurement or green purchasing involves carefully monitoring the products being purchased in terms of how and where they are produced, what they are made of, how efficient they are, and whether they are truly needed by the business. Green entrepreneurs focus on promoting sustainability throughout their supply chains and choose suppliers and products that are more environmentally friendly. This may include sourcing raw materials from ethical and sustainable suppliers and collaborating with partners who share similar environmental goals. Green procurement encompasses all products and materials that are produced, used and disposed of with minimal negative impact on the environment. Green materials include recycled materials (e.g. recycled paper or plastic), second-hand materials (e.g. materials returned or reprocessed for new use such as used furniture or construction materials), natural, organic and biodegradable materials (e.g. biodegradable packaging). Good green procurement practices include sourcing locally available materials and products (up to 150km) and purchasing raw materials in containers or pallets. Reusable containers are packaging units that are designed to withstand numerous cycles of use and are often integral parts of companies' logistics systems. Reusable pallets are carriers that serve to easily handle and transport cargo. They are usually made of wood, plastic or metal and are used for multiple transport and storage operations. Reusable pallets are designed to be repaired, refurbished or recycled at the end of their life cycle. One of the misconceptions about green procurement is that green services and products are more expensive than traditional ones. However, various studies show that this is not the case. Green products can have a lower purchase price because they are often produced with less energy and raw materials. For example, it has been estimated that the ongoing costs of operating computer equipment, including electricity bills, equipment repairs and hardware upgrades, amount to about 8 –13% (monitors) to 56 –83% (computers) of the life-cycle costs. An important part of these costs is the consumption of electricity in active mode (monitors and computers), as well as during sleep and inactivity phases (computers). Computers that could manage consumption consume up to 70% less electricity than computers that do not have this feature. Software to optimise the performance of a computer's operating system is just as important as improving the hardware. Developing a set of clear criteria is key to green procurement. Common practice in setting green procurement criteria includes considering the energy efficiency of the product, the content of recycled materials in the product, the possibility of upgrading, replacement or repair.

Figure 8: Green procurement procedure for SMEs
	2) Procurement needs assessment 
3) Identification of products with significant environmental impact 
4) Cost estimation of work and maintenance after end use 
Green procurement
1) Training of employees on green procurement
5) Green procurement criteria
6) Integration mode of green criteria in existing procurement.
7) Procurement of green products or services




The recommendation for green procurement criteria is to give preference to products with credible eco-labels or third-party certifications, products with high energy efficiency, products made from recycled materials or recovered products, products made from non-toxic, biodegradable or recycled materials, and products that help to use resources efficiently or create less emissions/waste. There are many eco-labels that certify the environmental performance of products, and it is in the best interest of SMEs to look out for these labels. More details on these labels can be found in the Eco-label guide in the appendix.


Table 8: Examples of green procurement
	Office supplies
	
	ICT equipment

	· Recycled paper.
· Ballpoint pens and felt-tip pens that can be refilled or recycled after use.
	
	· Minimum power consumption in sleep mode and/or ENERGY STAR certified.
· Equipped with features to boost efficiency in use (duplex printing).
· Designed for a longer lifespan or upgrade.

	Furniture
	
	Chemicals and cleaning services

	· Made from recycled materials or from materials from sustainably managed forests.
· Minimal use of chemicals in furniture production.
· Maintenance, reuse or recycling services provided
· Certified by FSC.
	
	· Products without harmful solvents or substances.
· Certified with eco-labels.
· Smaller packages with the option to dilute on site.



Green financial instruments: Investments and projects that have a positive impact on the environment are supported through various financial mechanisms. These mechanisms include green bonds, loans, subsidies and other means. Through these instruments, companies can finance their sustainable development projects and increase their access to capital for green investments. Green investments mainly relate to energy and water efficiency, renewable energy sources and resource efficiency through business digitalisation. SMEs in Serbia and North Macedonia use these investments. Green investments are mostly focused on the replacement of inventory/machinery and on reducing energy consumption, and to a lesser extent on solar panels (for internal use and/or for selling electricity to the market) and waste management. Companies that invest in greening their operations mainly use their own funds and a combination of their own and external sources of financing. Self-financing is suitable for financing measures that do not require investments or are small investments and with short payback periods. Green investments can be financed from external sources such as loans from international financial institutions, commercial bank loans, leasing, public-private partnerships, national and international subsidies, etc. Subsidies and soft loans are considered the most important financial instruments that support and encourage the greening of SMEs. Subsidies are financial resources provided by governments or non-profit organisations and do not have to be repaid. They are intended to support environmental projects, such as renewable energy sources, energy efficiency and waste management. In terms of conditions for raising loans, SMEs are eligible for interest rates below 3%, a repayment period of up to 10 years, a grace period of at least one year and reasonable collateral and/or guarantees. International financial institutions, through direct financing or through commercial banks, provide funds to companies interested in investing in modern technologies that reduce energy consumption or CO₂ emissions in the rehabilitation and optimisation of buildings, and in independent renewable energy projects.

These investments result in reducing costs and achieving better competitiveness, replacing old equipment and modernizing production, increasing production volumes, improving quality standards and the export market. 

	Examples: 
· Western Balkans Sustainable Energy Facility (WeBSEFF) is a credit line under which the European Bank for Reconstruction and Development (EBRD) provides funds to partner banks, which then lend these funds to businesses and local governments wishing to invest in energy efficiency and small-scale renewable energy projects.
· (Green for Growth Fund (GGG): The Fund invests in energy efficiency, renewable energy and technical assistance. The Fund is based on a public-private partnership model. The investors are the European Commission, the German Federal Ministry for Economic Development, together with the European Investment Bank (EIB), Kreditanstalt für Wiederaufbau (KfW), EBRD and the International Finance Corporation (IFC).
· EBRD aims to facilitate the transition to a market economy and the development of democracy in countries of Central and Eastern Europe. EBRD through the SME Competitiveness Support Programme enables SMEs in Serbia and North Macedonia to increase their capacity to do business with EU clients. The programme provides loans, technical assistance and grants, and helps SMEs improve their business to meet EU standards in the areas of environmental protection, occupational health and safety, quality and product safety. The programme supports investments by SMEs that contribute to a green economy and the reduction of greenhouse gas emissions.
· KfW is Germany's leading financial institution for the domestic economy, as well as for developing and transition countries. KfW has provided significant funds for lending to the economy and the public sector in the field of improving energy efficiency and the use of renewable energy sources. KfW provides direct financing for large projects, as well as indirect financing for smaller projects through domestic banks.
· The EU Instrument for Pre-Accession Assistance for Rural Development (IPARD) is a good example of direct support for greening businesses. IPARD subsidies are set at a percentage of 50% of the total eligible investment costs. For investments in waste and wastewater management, renewable energy production and storage and other investments in the circular economy, subsidies are additionally increased by 10%. SMEs from the food industry investing in the processing and marketing of agricultural and fishery products can receive up to 60% of the total investment costs. IPARD subsidies are implemented through a public call and are available in Serbia and North Macedonia.



International financial institutions, such as the EBRD and KfW, provide financial support to accelerate the uptake of energy-efficient technologies through loans, grants and credit lines that are further implemented through local financial institutions. Financial assistance is accompanied by technical assistance, which affects market development and awareness-raising. Limited knowledge of SMEs about all available financial instruments limits the greening of their businesses. Therefore, in the annex to this guide, there are short publications on green sources of finance in Serbia and green sources of finance in North Macedonia. These publications provide specific information on available sources of finance as well as the conditions for obtaining them.
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Knowledge base

1) [bookmark: _Hlk191536376]Guides:

· A quick guide to greening your business
· Guide - Circular Economy
· [bookmark: _Hlk192671675]Guide - Composting
· Guide - Ecodesign and energy labels
· Guide - Ecolabels
· Guide - Characteristics of individual types of electric bulbs
· [bookmark: _Hlk193449493]Guide - Hazard pictograms
· [bookmark: _Hlk195168454]Guide to green financing in Serbia
· Overview of sources of financing for SMEs in Serbia
· A guide to green finance in North Macedonia
· Overview of funding sources for SMEs in North Macedonia
· Examples of good practice in financing with green financial instruments in Serbia

2) Tools for greening your business:

· Lighting cost calculator in Serbia
· Lighting cost calculator in North Macedonia
· Business plan/greening strategy model
· Checklist for greening your business
· Checklist for internal assessment of ESG (Environmental, Social) compliance and Governance) criteria for green financing.
· Waste management - waste records
· Energy and water consumption records
· Energy efficient equipment inventory register
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