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Abstract
The current research paper investigates implementation of group decision support systems at credit unions. A group decision support system (GDSS) is a system, which combines computer, communication and data transmission technologies in a single environment, which facilitates decision making process. The purpose of the research paper is to identify the most appropriate types of GDSSs, which can be used at credit unions with respect to the most common decisions. Evaluation of different algorithms of GDSSs will give an opportunity to suggest solutions for credit unions. The methodology used is a critical literature review, which consists of two sections: a review of research studies concerning GDSS and a review of literature that discusses specifications of decision making at credit unions. As a result of this review, we have pointed out the following GDSS approaches, which can be most successfully applied at credit unions: intelligent GDSS, consensus-reaching oriented GDSS, and genetic algorithm. The areas of decision making at credit unions are as follows: strategic planning, credit and risk management, investment alternatives, and provisions for future growth. As a summary of the previous research studies, a pattern of GDSS application according to particular types of problems is suggested.     
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Group Decision Support Systems: Credit Union Strategic Planning
Introduction
In the present day business setting group decision making is a common and even necessary practice. Especially it refers to large organizations, where the most important decisions concerning finances, marketing, resource planning, co-operation with external parties, and so on are made by the respective departments. Under such circumstances it is important to establish an effective decision making process, which will enable productive participation of every member involved in it, reduce negotiation time, and provide the most appropriate outcomes. For this purpose a group decision support system (GDSS) is used. It is a system of information, communication, and computer technologies, which facilitate and optimize a group decision making process (Oprean, et al., 2009). The need in such a system was recognized nearly 50 years ago (Wang & Yao, 2008). As the technologies advanced, group decision support systems became more sophisticated and nowadays there are different types of them used for different purposes under different conditions. 
For decision makers it is very important to choose and apply the GDSS which will fit the organization’s environment in the best way. The study of GDSS application practices serves for identification of those, which are the most applicable in a certain field, and underpinning the most common issues associated with using of these systems. 
The field of the current research study is application of GDSS at credit unions. It is aimed at detection of opportunities and limitations for using GDSS at these organizations. There has been very little research in the area. Most of the studies, which deal with group decision support systems, cover the general aspects of their application. However, the research studies concerned with functioning of credit unions point out that for these institutions group decision making is essential (Brannen & Ibrahim, 2010). The types of decisions made by credit unions are as follows: portfolio management, credit risk management, strategic planning, and data warehousing. 
The niche of the current research study covers specific group decision support systems which can be most successfully applied at credit unions. We are going to identify the specific features of decisions made by credit unions, stress the issue of their effectiveness, and analyze the most appropriate models of GDSS. The nature of the research study is literature review. The research questions are as follows: 1) what types and tools of GDSS are the most suitable for the credit union working environment? 2) What improvements to the commonly used GDSS can be made in order to make a decision making process more effective? The present research is valuable, since it summarizes the experience of using GDSS and extrapolates it to the activity of credit unions. It is a new direction in the relevant field of study, which can suggest some practical solutions and at the same time stress some undiscovered problems stimulating further research of the subject. The current research process begins with a review of literature concerned with group decision support systems. The purpose of this review is to outline the benefits and the most common tools of these systems. Then the decision making process at credit unions will be investigated, giving special attention to the most complicated problems. Finally, the ways of integrating GDSS with decision making process at credit unions will be suggested.
Literature Review
There have been many research studies concerned with the nature and specifications of GDSS. It is commonly admitted that GDSS constitute a part of decision support systems (DSS), and have developed due to the increasing popularity of collaborative decision making. All the DSS are technology-based environments, which combine, computer and communication technologies with decision-making techniques. As an extension of GDSS, group support systems were developed in order to facilitate productive group performance in circumstances other than decision-making (Wang and Yao, 2008). The authors point out the key properties of GDSS, which ensure their efficiency: anonymity and parallelism. Collaborative decision-making has a lot of advantages and GDSS eliminate the most common drawbacks, such as long-lasting preparations and negotiations, overpowering of some individuals over the others, impossibility of taking into account all the opinions, and difficulty of staying focused on the main topic of discussion. 
Group decision support systems are used on three different levels. The first level involves the basic functions, such as voting and message exchange. The second level is more complex and involves modeling of decision making techniques. The third level besides facilitation of decision making at face-to-face meetings involves managing of communication at virtual meetings (Switzer and Hartman, 2008).  The third level is the most advanced and might be applied by large corporations in case of emergent issues which require urgent solutions and participation of representatives of remote branches and departments. For credit unions, which mostly operate in limited environments, application of virtual meetings is not reasonable, since most of the decisions are made by the board of directors, who meet in person. The GDSSs, which involve modeling of collaborative decision making techniques is the most appropriate for credit unions, therefore they are going to be discussed further. Of course, we should not ignore the basic level of GDSS, which involves voting and communication via messaging. These systems can simplify the process of making minor decisions, thus saving time for those, which require detailed discussion. 
There are different approaches to organization of a GDSS. They suggest different algorithms of decision making and different technological components. Oprean et al. (2009) suggest application of intelligent GDSS – a “software platform for business process management, electronic decision support, and collaboration”. Its benefits are as follows: increased speed information processing and transmission, elimination of time, space, and location limitations, avoidance of aggressive behavior, facilitation of objective evaluation of decision alternatives, and synergy (Oprean et al., 2009). In other words, the intelligent GDSS provides an environment for yielding efficient business solutions with minimum time consumption. It is especially useful for strategic planning, product development, and other major business decisions. 
There are various algorithms, used for modeling of group decision support systems. Rees and Koehler (2004) suggest application of a genetic algorithm. They perceive a decision making process as a sequence of evolutional stages: selection, crossover, and mutation. The authors argue that this algorithm is the most appropriate for facilitation of decision making process, which they perceive as a search. This idea is supported by a research, which shows that most of the groups that use GDSSs act according to the genetic algorithm while searching for the best solution. 
The specific nature of credit unions determines the necessity to make decisions under uncertainty. In order to manage risk under such conditions, automated decision support systems should be used. John, Zhou, Garibaldi, and Chiclana (2008) suggest two schemes of group decision making under uncertainty: aggregation-and-ranking procedure and consensus-reaching solution. They argue that the second algorithm is more sufficient, since on its early stages it often involves aggregation and ranking of alternative solutions. It consists of two stages: consensus process and selection process. During the first stage the alternatives are aggregated and evaluated. At the second stage decision makers yield a final solution based on the most acceptable alternative (John et al., 2008).  
As we can see, this algorithm is different from the one suggested by Rees and Koehler (2004). The latter admits of the possibility to modify solutions after they are selected and is more applicable for making strategic decisions and decisions, which require contemplation. The former approach seems more rational for yielding solutions for concrete and structured problems.
John et al. (2008) suggest utilizing of aggregation operators for the purpose of combining individual decisions into a collective one, which would satisfy the majority. Aggregations can be successfully applied in situations, when decisions have numerical value, for example those concerning credit rates or reserve funds. As a tool for risk management, the authors suggest using fuzzy sets, which model the uncertainty. 
The works discussed above outline the benefits of using group decision support systems. However, some researchers admit that in spite of many advantages, these systems have limitations. For example, Humphreys and Jones (2006) argue that GDSS might be coercive, meaning that they force pre-configured outcomes leaving little opportunity for innovative decisions. Moreover, some GDSS can be so sophisticated that instead of simplifying a group decision making process, they will make it more complicated as the participants will have to spend a lot of time learning how to utilize them. It is necessary to mention that installation of automated support systems is rather costly. It might be irrational for some credit unions to apply GDSS, since the costs are much higher than the expected benefits from utilization of the system. However, if reasonably applied, GDSS can make decision making process at credit unions much easier and more efficient.
As we have reviewed the basic models of group decision support system, we can discuss their application at credit unions in detail. In order to provide a better understanding of decision making processes at credit unions, we are going to outline their specific characteristics.
Credit union is a financial cooperative, owned by its members, which provides borrowing and saving opportunities as well as other financial services to its members (World Council of Credit Unions, 2008). It is usually based on communities, organizations, and other associations of people with related interests. Credit unions offer loans on lower rates, than banks do, by that giving an opportunity for low-income individuals to develop their initiatives. Credit unions are non-for-profit organizations, created solely for the benefit of their members. 
Being a financial institution, a credit union needs to have certain decision-making patterns concerning leveraging of its assets and liabilities. The core decisions, which are to be made by governance, are as follows: what credit and deposit rates to establish, whether or not to accept new members, whether or not to allow a credit to a member, how to invest temporarily free funds, who to hire on executive positions, and so on. Different decisions are made on different levels and require different approaches. Below we will outline and discuss the most important areas in which decisions are made at credit unions.
The prior task of a credit union, just like any other organization, is strategic planning. At credit unions strategic planning covers the most important dimensions of activity. However, strategic planning often does not receive enough attention of the board of directors, and even when the plans are issued, they are not carried out properly. The study of Brannen and Ibrahim (2010) shows that modern credit unions rarely have efficient boards of directors and points out that successful credit unions ought to have ones. Therefore, the question of implementation of GDSS is rather important for these organizations. 
Brannen and Ibrahim (2010) argue that a board of directors should be closely involved into strategic management of a credit union. The success of a credit union highly depends on directors’ ability to establish and implement strategies. A board of directors consists of members of a credit union; therefore, it is in their own interests to develop a successful strategy. As we know, a board of directors makes collaborative decisions on meetings. In order to facilitate efficient and time-saving decision making process, intelligent group decision support systems can be implemented. With the help of this system, a board will be able to evaluate alternative strategies and collaboratively choose the most beneficial one.
Another important area of decision-making at credit unions is credit management, which consists of the following processes: lending process, credit control, bad debt provisioning, and coping with barriers, such as poor credit culture and lack of education and training (Walsh, 2010). Before allowing credits to their members, credit unions evaluate the borrowers’ ability to pay back their credits, establish credit limits, and asses credit risks (Walsh, 2010). It is important to work out an algorithm that will enable a credit union to make sound credit decisions taking into account processes outlined above. Group decision support systems can facilitate using of this algorithm and support the decision making process of credit committees.
 Credit unions need to leverage the lending and depositing rates in such a way that both borrowers and savers maximize their benefits. Credit unions need to manage their assets and liabilities in order to secure liquidity and solvency (Sharma, Sharma, and Jana, 2009). The other important task to be solved is design of a portfolio. A credit union can invest in a corporate credit union or in securities. The authors suggest implementation of an additive fuzzy goal programming approach, which can be incorporated into a group decision support system (Sharma et al., 2009). Among other tasks are cost minimization and provision for the future growth.
At credit unions there are two groups of decision makers: a board of directors and executive management. The board makes strategic decisions, while the executives are responsible for tactical and operational decision-making. It is reasonable that they use different GDSS due to different nature of decisions. The following table summarizes the decision types, and respective GDSS.

Table 1 
A Summary of Decision-Making Techniques
	Type of decision
	Decision-maker
	GDSS technique
	Type of GDSS

	Strategy formulation
	Board of directors
	Intelligent GDSS
	Decision room

	Credit management
	Hired managers in large credit unions and the board in small ones
	Fuzzy sets used to model uncertainties. Consensus-reaching decision-making process
	Local area decision network, decision room

	Investment decisions and portfolio management
	Board of directors
	Fuzzy sets
	Decision room

	Decisions concerning the future growth, merging or co-operation with other credit unions 
	Board of directors
	Genetic algorithm
	Decision room



We suggest that the most appropriate type of GDSS to be implemented at credit unions is the decision room, which allows face-to-face participation of a small group of decision-makers. It is suggested that different GDSS techniques are used according to the type of decision. 
Discussion
Group decision support systems, which can be most successfully implemented at credit unions are intelligent GDSS, consensus-reaching oriented GDSS, and genetic algorithm. Besides these systems, simpler ones can be applied as well. Voting and message exchange through GDSS can be exercised at board meetings and other group meetings to reduce their duration. We recommend that credit unions conduct cost-benefit analysis before application of any of the GDSS in order to make sure that such expenses are worthwhile. For smaller credit unions which have limited number of members and with all decision-making responsibilities placed on boards of directors we suggest implication of just one type of GDSS. The large credit unions should implement different types of group decision support systems in different areas of activity.
Conclusion
Group decision support systems can be successfully implemented at credit unions to facilitate decision making in different areas, such as strategic planning, credit and risk management, search for investment alternatives, and making provisions for future growth. In spite of non-for-profit nature of credit unions, they require effective management of assets and liabilities in order to ensure sustainable development and solvency. Having conducted a literature review, we defined the following types of GDSS, which can be implemented at credit unions:  intelligent GDSS, consensus-reaching oriented GDSS, and genetic algorithm. These systems require hardware and software facilities, which can be rather costly. Therefore, we find it insufficient to use sophisticated GDSS, such as virtual meetings and multi-agent architecture at credit unions. Group decision support systems will be able to enhance functionality of boards of directors, which is very important for strategic planning. With the help of GDSS credit unions will be able to develop successful strategies, leverage credit and deposit ratios, minimize possibility of delinquencies, invest surplus funds in the most effective ways, and plan for the future growth. Thanks to implementation of GDSS decision quality can be improved greatly. However, they should be implemented very carefully, due to some drawbacks, such as coerciveness and possibility of pre-configured outcomes. 
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