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Abstract. The paper reviews current trends in research on corporate sustainability. It traces the emergence and development of the concept. The general concept of sustainability is combined with the vision of Triple Bottom Line. Basic sustainability trends are tracked. A model for investigating the stability of a system using Lyapunov’s method is proposed. For this purpose a system of ordinary differential equations is used. Promising directions for future research are outlined.
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1. Introduction
To define corporate sustainability is not an easy task. Even till now terms like CSR (Corporate social responsibility) and corporate citizenship are continue widely to be used. Nowadays, however, all these concepts are replaced by the broader term corporate sustainability. In the beginning it was not customary to define sustainability at corporate level.

The purpose of this report is to review the most common concepts of corporate sustainability in order to outline basic qualitative aspects of the most popular views. The ultimate goal is to find promising directions for building quantitative models of corporate sustainability at a later stage.

The most significant consideration is that these quantitative models had to be built on the basis of information available to the organization. This is information that is collected on a daily basis in corporate databases as a result of current activities.

2. Definition of Corporate Sustainability
The two main sources for precise definition of corporate sustainability are the Brundtland Commission’s Report [1] and John Elkington’s writings [2]. The first source defines the sustainable development as: “Development that meets the needs of the people today without compromising the ability of future generations to meet their own needs.” The second source defines the sustainability at corporate level using the concept of Triple Bottom Line (TBL, 3BL or BL3). This concept is also known as the three sustainable business pillars or the three P’s – People, Planet and Profit. That means that to be sustainable as a whole, the business has to be sustainable in its basic three aspects – economic (financial), social and ecologic (environmental).

We need to strongly emphasize that the economic and the social aspects of the business intersect in the field of the marketing activity of the company. As a sophisticate tool for achieving the corporate goals through exchange, the marketing is responsible for two basic issues: developing strong company brands and building positive perceptions of the company as a whole in the society. Very often, in order to address these complex issues, marketers need help from experts outside the field of marketing. The development of sophisticate CRM systems (Customer Relationship Management Systems) is a step in this direction.

There is another field in the company’s activity, where two basic aspects of the corporate sustainability intersect. The economic and the environmental aspects intersect in the field of the corporate real estate management (CREM). On the one hand, corporate real estate constitutes the main part of the company assets and has a decisive impact on the final financial results. On the other hand, buildings and building facilities are the main source of company’s carbon footprint.

That is why when discussing corporate sustainability we have to pay special attention to the CRM systems and CREM (corporate real estate management) of the organization.

3. Current Corporate Sustainability Trends
The development of tools to enhance corporate sustainability remains an important task for businesses. Companies are viewing sustainability issues through a strategic lens, according to a recent survey by Ernst & Young done in cooperation with GreenBiz (Six growing trends in corporate sustainability) [3]. Respondents – executives from 24 industry sectors – indicated that the top five factors driving corporate sustainability initiatives were energy cost reduction (93%); changes in customer demand (87%); brand risks (87%); increased stakeholder expectations (86%); and competitive threats (81%). Investors and consumers are placing strong pressure on companies to consider the “triple bottom line” of environmental, social and economic performance, both in terms of the specific company and across the supply chain. The study revealed the following key observations in 2012:

- Investors will continue to press management and boards to focus on opportunities and risks related to environmental and social issues through behind-the-scenes engagement, letter-writing campaigns and shareholder proposal submissions (the most readily tracked approach). These efforts reflect the growing belief that the company’s environmental and social policies correlate strongly with its risk management approach and financial performance, including in terms of supporting growth and cost-reduction opportunities.

- Regulatory changes both reflect and drive broader investor interest in proposals on environmental and social issues. In late 2009, the SEC (U.S. Securities and Exchange Commission) [4] began to allow shareholder proposals to link the term “financial risk” to discussions on the environment, among other issues, and in 2010, the agency issued guidance reminding companies of the responsibility to disclose material risks related to climate change. In 2012 the agency began to require internet service providers to include proposals asking them to be neutral (e.g., in terms of source) in how they prioritize web content; previously, the SEC allowed companies to omit these proposals from proxy statements.

- Media coverage and pending legislation are capturing investor attention on increasingly high-profile issues, such as labor conditions in the global supply chain and impacts of resource extraction practices like hydraulic fracturing. Meanwhile, more established topics – e.g., proposals to enhance corporate diversity policies, to issue sustainability reports and to adopt quantitative measures to cut greenhouse gas (GHG) emissions – continue to receive strong vote support.

- A key theme will be investor efforts to highlight the need for boards to provide improved oversight of and disclosure on the policies and procedures around political spending and lobbying activities. Furthermore, shareholder proposals on the subject will look more closely at a company’s indirect political and lobbying spending through trade associations and other tax-exempt groups as these organizations may promote political or environmental agendas that conflict with the company’s.

- Another key theme will be investors’ growing demand for enhanced accountability and disclosure across companies’ global supply chains on a full range of issues, including workplace safety, human and labor rights, and environmental practices. Shareholders are concerned that possible violations of workers’ right and environmental standards – even by suppliers – may create operational, reputational and, ultimately, financial risks for the companies.

- The upcoming proxy season will also make clear investors’ increasing demand for companies to apply a more integrated approach to sustainability and to make it a part of their core business strategy. One example is the emerging push for integrated reporting and for companies to address sustainability-related issues during quarterly analyst calls. In the shareholder proposal landscape, this trend is evident in proposals that seek to tie environmental and social considerations to more traditional governance issues, such as executive compensation (e.g., proposals that link pay to sustainability metrics) or the composition or the structure of the board (e.g., proposals requesting that director qualifications include expertise on environment-related issues).

4. A Model of Corporate Sustainability
The consideration of the above leads us to the possibility to develop models of the corporate sustainability. As a first step, it is more appropriate to consider the company as an autonomous system. That is not to pay attention to management impacts. In this case, the conditions of the organization (stable or unstable) are considered as a set of possible conditions. The main task is to assess the effects that lead to certain condition. Choosing two relevant indicators to characterize the organization’s activity, their impact on the corporate sustainability can be addressed through a system of two ordinary differential equations. These variables can be investments and amount of dividends paid, costs of attracting new customers and costs of retaining existing customers and more. All of them allow us to build a model of corporate sustainability and the organization is seen as an autonomous system.
Here we review the tools of Lyapunov stability theory about autonomous system [5, 6]. These tools will be used to analyze the stability properties of a model of the corporate sustainability. 

Consider a dynamical autonomous system 
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It is assumed that 
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 satisfies the standard conditions for the existence and uniqueness of solutions. Such conditions are, for instance, that 
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. It is known that an equilibrium point is locally stable if all solutions which start near x* (meaning that the initial conditions are in a neighborhood of x*) remain near x* for all time.
The equilibrium point x* is said to be locally asymptotically stable if x* is locally stable and, furthermore, all solutions starting near x* tend towards x* as 
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It could be assumed that the equilibrium point of interest occurs at 
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by shifting the origin of the system. If multiple equilibrium points exist, it is needed to study the stability of each by appropriately shifting the origin. 
The equilibrium point 
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 of (1) is stable (in the sense of Lyapunov) at 
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Lyapunov stability is a very mild requirement on equilibrium points. In particular, it does not require that trajectories starting close to the origin tend to the origin asymptotically. Also, stability is defined at a time instant 
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Uniform stability is a concept which guarantees that the equilibrium point is not losing stability. It is alleged that for a uniformly stable equilibrium point x*, the variable 
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. Asymptotic stability is made precise in the following definition:
An equilibrium point 
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As in the previous definition, asymptotic stability is defined at 
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Uniform asymptotic stability requires: 
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 for which statement (3) holds. Further, it is required that the convergence in statement (3) is uniform.

Finally, we say that an equilibrium point is unstable if it is not stable.
Reviewed above definitions for stability are local definitions; they describe the behavior of a system near an equilibrium point. It is said an equilibrium point x* is globally stable if it is stable for all initial conditions 
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.Global stability is very desirable, but in many applications it can be difficult to achieve.
Lyapunov’s direct method (also called the second method of Lyapunov) allows us to determine the stability of a system without explicitly integrating the differential equation (1). The method is a generalization of the idea that if there is some “measure of energy” in a system, then we can study the rate of change of the energy of the system to ascertain stability.
5. Conclusion
The review clearly shows the possibilities to map fields to search for specific quantitative models of sustainability. These models have to be based on in-depth qualitative analysis of the concepts that make up the modern understanding of corporate sustainability. The discussed above is a model of this kind.

Lyapunov’s method for stability analyses through a system of ordinary differential equations has many advantages:

- The necessary information is widely available in the organization;

- Using modern IT the information can be easily processed;

- It is not necessary to solve the system in order to determine the optimal values of the variables. For this purpose it is sufficient to use topological methods for determining the boundaries of system stability.

For these reasons the described model is a promising area for future research.
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