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Key Elements of 

Environment-oriented Cost Management (EoCM()

What is the Principle of EoCM(?

EoCM( is a Cost Management Instrument which focuses on the efficient use of those resource flows that are relevant for the environment, such as material, energy and water. It brings down costs and leads to an improvement of the environmental perfor​mance by reducing “non-product output” (NPO), i.e. those materials, energy and water which are used in the production process but do not end up in the final product. EoCM( does not only identify the costs of treatment and disposal of the NPOs, but also the hidden costs caused by the generation and processing of these NPOs. 
To realise this and guarantee the implementation of the developed measures, EoCM( builds on resources which are locally available. The motor of the EoCM( process is the innovation team of the company, which is supported by local consultants. The basic assumption of EoCM( is that the knowledge regarding weaknesses of the production process as well as the capacity to mitigate them exists to a large extent within the company. Therefore, it is not necessary to bring in extensive technical expertise from abroad, which is expensive and often does not create enough ownership for the “internal take off” of the change process, especially for a proper implementation of proposed measures. 
EoCM( includes tools and training modules which aim at the mobilisation of the knowledge and problem-solving capacities available from within the company. In addition to the technical knowledge of the methodology, it applies techniques of good presentation, moderation and team-building. It is an instrument for cost management, environmental management and organi​sational change. Only if these areas are adequately taken into consideration, a triple win (economic, environmental, organi​sational) can be achieved and a successful process of continuous improve​ment in the company be established. 
The three basic principles of EoCM(: 
· cost savings, 
· improved environmental per-formance and 
· effective organisational change,
 build a triangle which creates synergetic effects, allows tapping the triple win options and leads to a process of continuous improvement in the company.
Why EoCM(?

The Pilot Programme for the Promotion of Environmental Management in the Private Sector of Developing Countries (P3U) of the German Technical Co-operation Agency (GTZ) is elaborating an integrated concept for the promotion of environmental management for small- and medium-sized enterprises (SME) in developing countries. As experiences in similar programmes have shown that it is a difficult task to target SMEs in the field of environmental management because the main incentives which exist in industrialised countries are hardly found in the developing countries regarding “green” issues:

· “green” markets or “green” consumer behaviour

· awareness or knowledge about environmental issues by entrepreneurs

· pressure groups of civil society which force the private sector to adopt a proactive behaviour

· strict enforcement of environmental legislation.

In response to these problems and based on the fact that measures in the field of environmental management often bring about a considerable potential for cost reductions, the P3U-concept aims at assisting enterprises in developing countries in identifying such win-win options, dispelling fears that environmental measures might involve additional costs. Without a clear economic benefit, only few companies will introduce measures which aim at reducing the negative environmental impact of their activities. 


In the framework of this approach, four different instruments have been developed that have in common that they are 
· simplified, 
· low-cost or no-cost, 
· applicable by a broad range of enterprises, and 
· adjusted to the specific requirements of SME in developing countries.



· 
· 
· 
· 

But even under these conditions only few strategies are adopted by a significant number of companies. Institutional resistance to change and risk are the main factors which have not been taken into consideration by most of the approaches. A successful approach has to include strategies on how to overcome this resistance and to obtain more ownership within the companies and respective support from private sector promotion institutions. EoCM( helps to identify a third “win” option by leading companies step by step into a process of organisational change and continuous improvement, through regular monitoring of the efficiency and environmental soundness of production processes, by means of suitable management instruments and adequate investment in environmentally sound technologies.

By aiming at the triple win, EoCM( 
is a private sector approach which does not depend mainly on the political framework of the respective country, but mobilises the self-interest of the companies in efficient and environmentally sound production.
Improved resource efficiency and pollution prevention are also key success factors for public health, the long-term conservation of national resources as well as economic development and enhanced competitiveness in developing countries.

Who Developed EoCM(?
EoCM( is based on the Environmental Cost Management (ECM) methodology developed by Fischer and others in Germany (Fischer, H., 1997). First applied in the textile company KUNERT, the approach was used in various German companies with significant cost savings and positive environmental results. In 1997, it was applied by P3U for the first time in a developing country, i.e. in the food manufacturing company CAIRNS FOODS in Zimbabwe. This application showed that
· the approach, in general, can be also successful under the conditions of a developing country, and 
· the results can even be more significant there due to lower overall efficiency and relatively high material costs of production in relation to labour costs. 
Nevertheless, quite a few weaknesses in the methodology were detected and a general need to change the approach from an expert-driven approach (as practised in Germany) to a company-based process of step-by-step and, hopefully, continuous improvement was identified.

Pilot project in CAIRNS-FOOD (November 1997)

Objective:
Testing of applicability of ECM in a developing country

Activity:
9 days in-house consultancy by a German ECM expert together with P3U
on-the-job training of 2 local experts
Results:

· 33 % of total costs were NPO costs

· measures for the reduction of 15 % of the NPO-costs were identified (pay back period: 8  – 14 months)

· identification of the need to improve the methodology (especially to give companies more „ownership“, integrate elements of organisational development and include training of communicative skills)

· by the end of 1998, one third of the identified measures had been implemented. The annual costs savings amount to 1.5 % of total costs (38,000 US$/a). Due to the difficult economic framework, the more investment-intensive measures are still under consideration.
Based on the experience at CAIRNS, a second, largely modified ECM programme was planned together with the Confederation of Zimbabwean Industries (CZI) and the GTZ-Advisory Service for Private Business (ASPB). This programme includes changes in the methodology and focuses more on the organisational development and communicative skills of the innovation teams. The ECM process is now mainly carried out by the company teams themselves; they are supported by local consultants, who are trained on-the-job to be the future ECM disseminators. The P3U team limited its role to the training and coaching of the teams and consultants. In order to guarantee a high quality of ECM in the future, standards for the training and assessment of consultants and the evaluation are developed together with CZI, ASPB and the group of local consultants. 
ECM programme with CZI and 5 companies (Dec. 1998 - May 1999)

Objective:
Generation of „success stories“,
Completion of Handbook based on experiences with the modified and improved methodology 

Activities:
6-months programme with 5 innovation teams, 8 local consultants and intermittent visits by German experts (ECM and OD) together with P3U

· 5 companies (brewery, battery producer, cardboard factory, plant oil production, tannery), three of them  are medium-sized with 100 – 250 employees and total production costs between 1,5 – 2 Mio. US$/a,  two are large companies

· innovation teams of companies are responsible for ECM application (3 members of the middle management) 

· top management commitment and financial contribution
· local consultants are trained „on-the-job“

Results:

· high motivation of all teams and consultants

· high commitment of top-management

· considerable NPO costs identified (10 – 20 % of total costs) 

· high potential for savings identified (first measures in implementation will save 150,000 US$/a)
· change process in companies through training of innovation teams
· institutional scheme for quality control and ECM promotion with CZI and group of consultants 

Due to the substantial modification and further development of the methodology and in order to avoid some confusion caused by the former title, the approach was renamed “Environment-oriented Cost Management” (EoCM(). 






1. 
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Which Actors are Involved in the Application of EoCM(
EoCM( is not only an accounting method. For a company, it is also a strategic instrument to increase productivity and reduce costs, leading to a change process of continuous improvement. For a country or region, it is an instrument to increase productivity and competitiveness of the private sector. Many different actors participate in the EoCM( application:

· The innovation teams in the company, which are composed by experts from different professional disciplines and working areas (production, accounting, quality and environmental management, eventually maintenance)

· The local consultants which are trained on-the-job and form part of the innovation teams

· The network of innovation teams of the participating companies as well as relevant local institutions interested in the dissemination of EoCM( 
· The local counterpart institution who should be related to the private sector, have an interest in promoting EoCM( in a sustainable manner and guarantee the quality of EoCM( application

· The local consultancy companies who offer EoCM( as a service to companies and therefore have an interest in promoting EoCM( together with the counterpart-institution and protecting their knowledge against unqualified competition

· The external team of facilitators which initialises the EoCM( dissemination by building up knowledge and strengthening supportive structures in the country. It should combine economic and environmental know-how with the capacity of moderating innovation-processes. Its input is becoming less important during the process of EoCM( application and diffusion.

Which Benefits can be Expected from EoCM(
EoCM( – like various Environmental Management (EM) tools – aims at win-win-situations, i.e. an economic benefit and an improvement of the company’s environmental performance .

The difference in comparison to other EM tools: EoCM( initialises a dynamic process of continuous improvement within the company, because it systematically adding elements of organisational development to technical and economic changes. Thus EoCM( adds a third dimension, organisational change or development, to a triple win approach.
EoCM( provides short term benefits for the company (cost savings because of quickly implemented technical and organisational measures, positive environmental effects) and a long-term improvement of productivity and environmental performance through an enhanced motivation of employees and an increased efficiency of the organisational structure.

EoCM( requires the support of external experts, but once initialised it becomes part of the company’s culture and an integrated management tool. 

EoCM( can strengthen existing or facilitate the establishment of standardised environmental management systems. It generates basic information, helps to build awareness and create structures which can be used as first steps in an ISO 9000, ISO 14001 or EMAS process.

EoCM( focuses on material, energy and water flows – not on rationalisation. Unlike most of the other cost management tools, it does not primarily aim at the reduction of labour (costs). Therefore it avoids two kinds of social conflict: with the employees (employment) and with public opinion (environmental impact).

EoCM( has a lot in common with quality management. The application and monitoring of process and product standards is, at least in the long run, one important condition for the optimisation of the material, energy and water streams and the achievement of sustained competitiveness. 








What Limitations has EoCM(?



· 
· 
· 
· 
· 

EoCM( is not an instrument to primarily assess environmental impact. It is an instrument to reduce those costs which are arising for the company from inefficient use of environmentally relevant inputs, such as materials, energy and water. External or “social” costs, such as mitigating negative environmental impacts caused by production or the product itself, are not considered as long as they are not paid for by the company.

EoCM( is limited to the site where production takes place. It does not take into account the whole production chain “from the cradle to the grave”. Inefficiency and environmental impacts in raw material production and product distribution or use are not a subject of this method (as long as it is not part of the company’s business). The product design is considered only as far as its influence on the efficiency of production is concerned. However the boundaries of the company at the input and output side may be taken into consideration (providers of raw materials, product packaging) and inputs and NPO can be assessed qualitatively with regard to their environmental impact. In addition, measures which increase the negative environmental impact of the company are against the rationale of EoCM( and should not be adopted. 
EoCM( does not take into account the following environmental costs:

· environmental destruction by the production of purchased raw material

· efficient or decreased use of scarce, non-renewable resources

· the environmental impact of transporting and processing of raw material (as long as it is not part of the company’s business)

· the impact of the product itself (e.g. on consumer health)

· the treatment of the used product after consumption and disposal.
EoCM( analyses the costs caused by Non-Product-Output in one company or production site, including if integrated in a group approach of different companies. It is applicable in service companies as well, but has his main advantages in industrial production. It is applicable in medium and large companies, but would not be recommendable for small enterprises without a determined organi​sational structure, a separate accounting department and a layer of middle management. For the latter target group, P3U has developed other tools, such as the Resource Management Module (RMM) and the Good Housekeeping Guide (GHK).
What is Non-Product Output (NPO)?
A large part of the materials used ends up in the desired final product. The other part turns into solid waste, waste water and air emissions. Almost all energy used ends up as waste heat. These outputs are summarised as “non-product output” (NPO).



NPO = material, energy and water used in the production process, which do not end up in the final product. 

This is also valid for all by-products, especially if their selling price does not cover their production costs. 
Examples for NPO:
NPO =
Material, Energy and Water which is used in the production process but does not end up in the final product. 

This is valid also for all by-products, especially if their selling price does not cover their production costs. Examples for NPO´s are:
· solid waste, waste water and energy losses in the production process. These outputs contain all auxiliary materials and part of the raw materials that are inputs to production
· disposal of raw materials or finished goods, that are no longer of use or cannot be sold anymore

· semi-finished or finished goods of insufficient quality which have to be reprocessed

· rejects due to insufficient quality which have to be eliminated or sold at a low price

· heat losses in steam or electricity generation

· solid waste and waste water from office buildings

· solid waste from packaging of the materials used in production
· losses of finished goods and energy during distribution
· by-products sold at a price which does not cover their production costs

· over-fillings/over-application of inputs, including packaging, which are not paid by the customer and sometimes even reduce the quality of the final product.
The generation and disposal of NPO are non value-adding activities and therefore cause unnecessary costs for the company. Additionally they can block production capacity (e.g. in the case of reprocessing), thus resulting in a loss of production and opportunity costs.

Normally, the “mental image” of production does not include NPO. The whole management and accounting system is oriented at the product output. In most of the companies NPO-related costs are not allocated to specific production steps, but accounted as a separate cost centre (energy, water, disposal costs), or they just disappear amongst other issues. Hence, there is no exact allocation of where in the production process NPO are generated. In decision-making processes NPO are of no relevance, because nobody does exactly know their costs. Production managers are not interested in reducing costs for which they are not accountable. The environmental department, may be the only division of the company to deal with NPO, is isolated because other divisions are not aware that a lot of money is going down the drain with the NPO.

What are Potential Cost Saving Effects of NPO Reduction?

The results of ECM applications in Germany have shown a range of 1 – 5 % cost reduction to be achieved by technical or organisational measures with limited investment. In Zimbabwe, the food processing company CAIRNS could reduce its total annual costs by 1.5 % by implementing only one third of the measures identified during an ECM application. 

Companies with low resource efficiency have a higher saving potential than companies which have already undertaken efforts to increase their efficiency. In each company, the prevention of NPO has a certain optimum where the economic benefit of measures reaches a maximum. The further status quo of the company is away from this optimum, the higher is the saving potential. A complete prevention of NPO is neither technically nor economically feasible.

The objective of applying EoCM( is not the complete prevention but the optimisation of the amount and handling of NPO.

In general, the resource-efficiency of industrial production in developing countries is lower than in industrialised countries. At the same time, the share of material costs is higher because of relatively low labour costs. In the five companies of the Zimbabwe Programme, labour costs do not exceed 10 % of total costs. The saving potential which can be expected in a medium-size company in a developing country is likely to be in the range of 10 – 20 %. If only 10 % of this potential can really be saved, the company will reduce its total costs by 1 - 2 %. 

Cost savings through NPO reduction represents a full net profit. In input-limited companies the reduction of NPO can lead to an output increase and thus a considerable growth of the total turnover and market share. In addition, the quality of the product can often be improved due to product and process innovation. 

In a company with a profit of 5 % return on sales before taxes, a cost reduction of only 1 % of the total cost leads to a 20 % increase of profit. 

What Effects can be Expected on the Environmental Performance?
Reduction of NPO flows has a direct positive impact on the company’s environmental perfor​mance. There are less solid materials, waste water and air emissions released into the environment. Measures which generate cost savings but lead to a negative environmental impact are not compatible with the rationale of EoCM(, and, consequently have to be excluded or compensated by other measures. Nevertheless, EoCM( does not guarantee the elimination of all negative environmental impact caused by the company. It focuses on win-win-situations, where the reduction of NPO is related to an economic benefit for the company.

What other Effects are Likely to Benefit the Company?
EoCM( can also improve the workers’ safety and health and increase the motivation of all company members to act more consciously with regard to the environmental aspects of their work. As it makes the production process more transparent and involves different areas of the company, it improves the communication between the environmental division and the rest of the company. Product quality can often be improved due to process and product innovation.



What is the EoCM( Cycle?
EoCM( is not just another “change project”, where an external consultant comes into the company, asks a lot of questions and after a while delivers a thick final report full of suggestions that nobody will ever implement. EoCM( means a change of culture within the company, which leads to a process of continuous improvement and organi​sational learning. 

EoCM( is based on the assumption that most of the relevant knowledge regarding inefficient use of materials, energy and water, including the respective problem-solving capacities, can be found within the company. The EoCM( cycle is adequate the instrument to mobilise this knowledge. The first steps are diagnostic activities which aim at identifying:
· where the NPO are generated (flow analysis)

· how much they cost (cost allocation) and 

· why they occur (analysis of causes).
In a company which has been operating in a highly specialised sector for decades, the accounting manager saw through EoCM( the production process for the first time and understood its complexity. When the team started analysing causes of material losses, he was surprised by the fact that the supervisors and the workers already knew most of the reasons. Some of them had been working in the company for more than ten years, but nobody had ever asked them for their opinion.


In the second part of the EoCM( cycle, the energy and problem-solving capacity of both the team, including the consultant, and the company have to be mobilised to find out

· whether, to what extent and how the NPO can be reduced (development of measures), and

· how to implement the carefully selected measures.




As a last step of the cycle, the success of the measures has to be evaluated and made sustainable. As in every process of change, the organisation needs time to assimilate structural change and build a common consensus about it. Showing the benefits of EoCM( helps to convince the resistant members of the company.


The “Cycle of Change”

These six steps can only be integrated into the company successfully, if the company is going through a internal change process at the same time. This "cycle of change" (the inner circle in the figure) reflects the state of organisational willingness and ability to implement EoCM( within the company. For the success of EoCM( it is important that the company has gone through every step of the cycle: that the organisation is observing the problems (“scanning”), is aware of the consequences and can be mobilised to prepare action to tackle them. Without this awareness building process and the mobilisation of relevant parts of the company, there will be a high resistance to implement the developed measures in the daily business. 


1. 
2. 
3. 
4. 
5. 
6. 
The internal change process will not necessarily take place at the same time of the steps of EoCM(. There will always be parts of the company which are not following this process. The task of the Innovation-Team is to convince and integrate a “critical mass” within the company, applying communicative skills which are trained during the EoCM(-programme. In this way, EoCM( will become part of the company culture and structure – the internal “take off” of the process.   

EoCM( can also be applied step-by-step by elaborating measures only for certain divisions of the company or selected NPO, such as energy, solid waste or water. It can work in sequences over a determined period of time: after half a year of working on energy, the team starts working on water or another NPO. A comprehensive approach, however, is preferable in order not to duplicate work or reduce one NPO by increasing another. It can also can be applied in parallel at different production sites of the company, if an intensive exchange of experiences and results between the participants is provided. Important is that the technical and communicative skills trained in the EoCM( process are available in the company, as in the form of these skills the EoCM( approach is already institutionalised even before it is reflected in the organi​sational structure of the company. 


Which Communicative Skills are Required in EoCM( Process?
A main factor of success in the EoCM( application is the building of awareness and ownership for the programme within the company. Without the support of the different levels of decision-making, production and support activities, the methodology will not lead to a continuous process of improvement. Therefore communication is crucial for the implementation and sustainability of EoCM(. This includes the clear and concise presentation of the methodology, the tasks as well as the results, by using a common language and good visualisation. Commitment can only be achieved by information and motivation and tangible success and benefits. Therefore, in all five Zimbabwean companies some form of in-house training and discussions on a reward system were held. 
Like in any process of change, there are obstacles to overcome. The forces of change have to find arguments and strategies to convince the resistant members of the organisation. EoCM( offers a common language to facilitate communication between the relevant company members: the flow chart and cost analysis are instruments to understand the problem of NPO from a different perspective. By translating them into costs, accountants, production manager, machine operator and top manager can communicate and co-operate more effectively. 



The centre of an EoCM( implementation in a company is the EoCM( team. Team-building, moderation skills, efficient communication, distribution of work and time management are crucial for the successful analysis of NPO and the development and implementation of measures in the company. 

What Type of Quality Assurance System is Applied for the Diffusion of EoCM(?

P3U is interested in diffusing its instruments as fast and extensively as possible; however, aspects of quality assurance, authorisation by P3U (e.g. copyright), an appropriate feedback of experiences with the application of the current concept as well as the communication of the results of the implementation of EoCM( have to be ensured. 

Therefore, the instruments can at present only be applied by trainers and consultants who are duly qualified and authorised by P3U. A list of these trainers and consultants can be obtained from P3U. 

The responsibility for quality assurance - as well as the copyright - are with GTZ-P3U. A licence for using EoCM( may be negotiated by interested and trained institutions with P3U.

Since the trainers will also be ambassadors for environmental management and the P3U approach, a minimum of environmentally oriented behaviour and the respective know-how are considered indispensable. We expressly do encourage the qualification of female trainers. For these reasons, any participation in training measures on P3U concepts is subject to the approval by P3U. 
Conditions for the Application of P3U Instruments:
5. In case you want to use the EoCM(, you have to ask for an agreement with P3U on the modalities.

6. Only if you authorised trainer or consultant you are permitted to hold workshops and trainings.

7. Regarding these workshops and trainings, you are requested to obtain the formal approval from P3U in good time, submitting details on the programme, cooperation partners, trainer(s), venue, date, partici​pants and training concept; with regard to the further development of the instruments, the latter is of special importance if you are planning to modify the basic module.

8. At the end of the training programme, the event has to be adequately evaluated by the participants by means of the questionnaire developed by P3U (monitoring and evaluation).

9. The trainer is requested to analyse this quantitative and quali​tative evaluation by summarising the results of the questionnaires and submit this analysis to P3U together with the original questionnaires. 

10. The trainer is also expected to write a summary report on the workshop in order to give a feedback of learning experiences to P3U and the EoCM( network. 

In exchange, the trainers will be informed on or involved in further P3U activities, and will be included in the P3U list of consultants/trainers and the EoCM( network, thus being recommended as well.
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