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Summary: The research presented in this paper is the integration of Lean principles to reduce waste and Green principles to assess environmental impacts. Lean has the ability to identify waste in processes but does not quantify the environmental impact of the process. Also, the paper aims to highlight the importance of a systemic approach to the exploration of the impact on the environment, society and economy, and establishment of social responsibility and sustainable development.
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1. INTRODUCTION 
Many of today's production systems are unsustainable, but attention dedicated to sustainability is constantly increasing. In today’s world, companies are using Lean and Green production as a source for achieving sustainability. Lean principles are used to reduce waste and Green principles are used to assess the environmental impacts of production. Lean has the ability to identify waste but not to quantify the environmental impact in the manufacturing process. 

The integration of Lean and Green principles in production systems requires the use renewable resources and the creation of more efficient manufacturing processes. Increasing costs, short delivery time pressures as well as progressing globalization are making it increasingly difficult to maintain and develop competitiveness. 
Many companies confront these challenges with the development and implementation of holistic production systems. The novelty of holistic production systems is in the coordination and integration methods known from lean manufacturing, but also from green production for a comprehensive settlement of a company [3,7,8] .
2. Sustainable development
During the 1980s some basic principles were defined for a holistic approach to sustainable development. The most popular definition of sustainability is that from the Brundtland Report of 1987, which states: “Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs” 
.
The concept of sustainable development has evolved considerably through various currents of social, economic and ecological thinking that have been given isolated efforts to define the content and scope of the notion of sustainability. However, each of them has its distinct perspectives and goals. These separate efforts did not lead to an integrated holistic concept of sustainable development.
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The three pillars of sustainability are a powerful tool for defining the complete sustainability problem. This consists of at least the economic, social, and environmental pillars. If any of one pillars is weak or neglected by others, then the system as a whole is unsustainable, Figure 1 [6].

Fig.1. Sustainability
As a holistic process, sustainable development requires an unbreakable link between theory and practice. Expert knowledge can be available through experts in industry and university, but also through advanced courses in specific areas of lean and green production systems e.g. Lean and Green logistics, Lean automation, Lean and Green leadership, Lean and Green product development and Lean and Green improvement work, etc. [1]. This implies a dynamic process that passes through constant evolution and evaluation in the context of environmental protection.

3. LEAN AND GREEN PRODUCTION SYSTEM
The main objective of the organizational changes is to achieve greater efficiency, competitiveness, flexibility and sustainability of the organization as a complex social system. In today's world, organizations apply international standards and concepts recognized in practice. However, it is necessary to consider the complete picture of the business system and notice the key processes aiming for greater efficiency and economic and non-economic performance.

There are many researches that focused on the application of Lean thinking for greening of the production system. As Womack and Jones (1996) wrote: “Lean thinking must be “green” because it reduces the amount of energy and wasted by-products required to produce a given product” [2]. 

This paper shows how to integrate the two methods: “Lean to reduce waste and Green to assess the environmental impact”. It is based on the idea that using these two methods together will help minimize impacts of production activities in an organization while also improving efficiency at the same time, Figure 2 [4, 5, 8]. 
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Fig.2. Integration of Lean and Green (EVMS=VMS + LCA)
One of the most important tools in the implementation of LEAN concept is value stream map (VSM - Value Stream Mapping), which visually displays a set of processes in time with all the activities that are added and non-value added products. VSM is used to reduce task time and thus to reduce company operation costs [3, 4]. Also, LEAN is based on the Kaizen (kai - change, Zen - well) thinking directed towards continuous improvement and philosophy according to which all aspects of life should constantly improve. 
The method of life cycle assessment (LCA), is used the most for detecting the effects of the product on the environment, which analyzes the effects of the product on the environment in all its life stages (design, materials selection, manufacture, use, and ultimately its removal). Further, it is an important tool when we decising on choosing and optimizing the technology and raw materials [5].
3.1. Holistic production system
Taiiachi Ohno, the father of the Toyota Production System, has developed  lean production philosophy as a way of thinking which advocates reducing or eliminating non-value adding activities as well as improving the efficiency of value adding ones at the same time [2,9]. But sustainable development can be achieved only with a holistic view of the production system in the context of the organization, Figure 3.   

Fig.3. Lean&Green framework
4. CONCLUSION
Current concepts of waste management focus on overall quantity of waste in the company. However, the waste is generated by individual production processes and waste management requires guidance and training for engineers, and thus all employees have to know the places where waste harmful to health and the environment is created.

This paper provides the holistic view of the development of a systematic approach to the implementation of the lean and green concept in the production systems. In this area there are realistic chances for further research that will include the lean and green concept of the effective system into one integrated concept for design of the cleaner production systems.
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