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The adaptation of the classification model of the theory of constraints to the service organizations
Not all methods of management used in the sphere of manufacture, can be used by the service organizations. There are obvious distinctions between the industrial enterprises and the organizations of sphere of services which do industrial methods of management by the service organizations inappropriate for application. The made goods can collect and be stored in material stocks to provide their delivery during time when demand exceeds the offer. Services cannot be beforehand made and reserved. The theory of constraints – philosophy of management which was successfully used in a wide variety of various manufactures. Now its use in sphere of services becomes more and more topical.
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The theory of constraints is substantially a result of work Israeli Elijahu M. Goldratt in physics. The theory of constraints – philosophy of management which recognizes, that any system is limited to a maximum level of achievement of objects in view. For any subject of business, irrespective of a branch accessory, the purpose of functioning will be to receive the greatest profit now and in the future. As the purpose will be to receive profit, that, obviously, are constraints which interfere with achievement of more and more high profit level.
Constraints can be material (the equipment, constructions, a material, the personnel) and non-material (laws, instructions, methods). Frequently, material constraints are consequence non-material. Identification and overcoming of constraints becomes easier, if there is a precise way of their classification. Meaning, the material and non-material nature of constraints it is possible to allocate some of them:

-
Insufficient demand for a product or service for a commodity market. 
-
Deficiency of the personnel, the equipment or an infrastructure for satisfaction of demand for products or services. 
-
Quantitative deficiency of material resources and-or their unsatisfactory quality necessary for satisfaction of demand for products or services. 
-
Unreliability of the supplier (the manufacturer or the intermediary) or excessive duration of execution of orders. 
-
Deficiency of the finance, switching debts owing to untimely receipt of payment for the executed work that causes deficiency of turnaround resources for execution (performance) of own orders. 
-
Deficiency of the knowledge necessary for increase of efficiency of business.
-
Deficiency of professional competence and skills of employees of the company to perform work at a level necessary for maintenance of competitiveness. 
-
Imperfection of the legislation or the accepted methods of actions that slows down promotion of system to its purpose. 
In various systems all types of constraints are shown not. Constraints on availability of materials or limited reliability of the supplier are not typical for the service organizations. Constraints on demand usually it is not applicable in relation to the noncommercial organizations. However, resource constraints on materials and the finance, knowledge, competence, also legislative constraints can take place in any branch of economy.

Arguing on laws of functioning of the systems, it is possible to assume, that each system has purpose and a final set of necessary conditions which should be observed for achievement of this purpose. Efforts on improvement of work of system cannot be effective if there is no clearness in what its purpose and what necessary conditions of its achievement will consist. As is known the sum of local optimum not necessarily creates an optimum of all system as a whole. It is impossible to receive the most effective system by maximization of efficiency of all components making her(it) separately, without taking into account their interaction among themselves. In each concrete case a little variable, probably, only one which limits the work of system, that is equivalent to concept of "a weak link”. Systems submit to logic of relationships of cause and effect. Each action, the decision or event is followed with natural, logically predicted consequences. For those events which have already taken place, cause and effect circuits can be submitted in the evident graphic kind, allowing carrying out the problem or situational analysis. For decisions, which else it is necessary to accept consequences, can be logically predicted and also submitted in the graphic form. 

The theory of constraints will consist of two main divisions: 
1. 
 Logistic (daily operative decisions and actions).

2. 
 Continuous perfection of work in the long-term period.

The division of logistic incorporates three elements: 

1. 
 The analysis of proportionality of operational process and finished goods.

2. 
 Operational planning.

3. 
 Actions on maintenance of an economic condition by continuous perfection of system
This method allows classify subjects of business depending on proportionality of quantitative parameters of an entering and proceeding material stream. 
The category "V" – the enterprise has the narrow nomenclature of consumed raw material and the wide nomenclature of end-products. 

The category "A" – the enterprise has the wide nomenclature of initial raw material and the limited number of assorted positions of end-products. 

The category "T" – the enterprise has wide assortment of end-products which pass assembly by many various ways from the limited number of components and completing products. 

The theory of constraints comprises a unique way of the analysis and allows finding a way of change of process with the constraints named DBR: Drum-buffer-rope. [1] Considering an opportunity of optimization of functioning of the systems consisting of the big number of elements and containing between them the following is possible to note interdependence. It does not cause doubt, that the rate and rhythm of work of such system will correspond to its "bottleneck", i.e. the weakest part will act in a role of "drum" which will set rate and a rhythm. It is possible to carry out analogy between work of system and, for example, a front march of a column the soldier. 

Drum – restriction of capacity which establishes rate and a rhythm of work of system just as the drum establishes rate for marching the soldier. 
The buffer isolates restriction of capacity from negative effects of other part of system. 
The rope connects release of raw material with buffer restriction of capacity to provide confidence that the stock is at the lowest level which will support work of system of restriction of capacity on a maximum.
The method of DBR provides an opportunity of synchronization of all production with « the weakest part » in a technological circuit.

In the service organization, in the quality of "drum" the operating schedule of that acts, divisions (business of unit) which limits productivity of all system and the greatest possible revolution of all system as the system cannot make more, than determines its resource of the weakest capacity. «The buffer, the Rope » optimizes loading system, and, the buffer has time character. Deficiency of materials can be consequence of the previous process in a technological circuit, that, actually, and is the reason or a brake within the limits of the given link. What to avoid idle time in system the time buffer is established. Thus, the time buffer fully complies with concept of "stock", i.e. a reserve of time which is necessary for protection of planned "beginning" of concrete work. Buffer time serves for "protection" of the most valuable resource of system against idle times as loss of time of this resource is equivalent to irrevocable loss of an end result of system as a whole.

It is necessary to note, that buffers protect only the most important parts of system of creation of service (a circuit of deliveries, a technological circuit). Such parts are resources with the limited productivity, and also any subsequent stage of process where there is a continuation of process, including end of process of rendering of service (by analogy to shipment of finished goods).

In a case if protection against deficiency is concentrated in the most important parts of a circuit and corresponding constraints are eliminated in all other places real time of a service cycle can be substantially reduced, without deterioration of reliability in observance of terms of execution of the order. Shorter time of performance of the order and big reliability are « an intangible active» supplier that positively allocates them among competitors, provides loyalty of clients. 

"Cord" is a mechanism of elimination of an overload of system. In essence, in the given quality the schedule of delivery which prevents receipt of orders in system in higher rate acts, than it is necessary and possible from the point of view of a limit of its capacity on an output (exit). The concept of a cord enables prevention (except for the parts protected by scheduled buffers) turns that is one of the main reasons of increase in time of execution of orders.

The given concept has well recommended itself in the industry. So, real reduction of time of a cycle of manufacture accelerates a revolution of resources and positively affects financial results, provides decrease (reduction) in probability of losses from inflation.

Operational planning is directed on alignment and stabilization of complex process of the coordination of output by small parties and in wide assortment with necessary readjustments of the equipment during such work, and also on the organization of attitudes favorable to both parties with suppliers. To support system on a maximum level of productivity, it is necessary for designing so that constraints within the limits of system always worked in conditions of peak productivity. 

Measuring instruments which are used in managerial process, should specify for condition of the system concerning its target parameters. For industrial production, Goldratt and Fox have offered three general measuring instruments:
1. 
 Turnover (throughput, productivity, capacity): speed from which the system passes money through sales. 
2. 
 Stocks: all money which are invested in material assets which the system intends to sell. 

3. 
 Operational charges: all money which the system spends for a revolution of stocks.

For the majority of subjects of business, the revolution and operational charges are quite adequate measuring instruments. Nevertheless, stocks, in that value which is shown above, for the sphere of services can appear an unacceptable measuring instrument.

Such measuring instruments as a revolution, stocks and operational charges are the general parameters of a condition of system. The organizations should work to increase a revolution, simultaneously reducing stocks and operational costs. 

Local measuring instruments should be selected with extra care and carefulness so that actions at a local level would positively be reflected in the general result of system.

Actions on maintenance of an economic condition by continuous perfection of system incorporate two elements: 

1. 
 Diagrams such as « Effect - the Reason - Effect ». 

2. 
 Five-step process of focusing.

Process of development of diagrams such as « Effect – the Reason – Effect » compels managers to think of the true reasons of arising problems. Original causes of problems are identified with use of critical thinking. The plan in the greater degree is created to remove an original cause instead of considering symptoms of presence or occurrence of a problem. This approach answers three questions: (1) What to change? (2) Than to replace? (3) How to change?
Five-step process of focusing or the concept « Five steps »
Considering (Examining) philosophy of the theory of constraints, it becomes clear, that improvement of an economic condition of system can be achieved extremely by a concentration of attention on constraints of system. It, most likely it is possible to reach (achieve) in five consecutive stages, suggested by Goldratt and Fox (1992). 
In our opinion, these five steps are the general that they can be applied and to sphere of services:

Step 1. Identification of system constraints. 
The system cannot be supported on a maximum level of productivity until we do not know that limits system. In this case it is possible to project the mechanisms of the control corresponding to constraints. 
Step 2. Speeding up of constraints of system to own advantage. 
It is necessary to take the maximal benefit of constraints. So, physical constraints within the limits of system should stimulate manufacture of the most favorable production. 
Step 3. A subordination of economic units depending on presence of constraints. 
Those units which do not limit the maximal productivity of system should depart on the second plan. The decisions touching economic subsystems which constrain system as a whole should have a priority above the others. 
Step 4. Adjusting influence on restriction with the purpose of his(its) full elimination. 
After end of three previous stages, the further actions on improvement of work of system should provide changes of restriction. At the given stage the increase in productivity of technical equipment which work has an adverse effect on financial results is supposed, for example. 
Step 5. Return to the first stage (step). 
After restriction is changed, on the surface of the system new constraints can be. Therefore preservation of limiting concentration on possible constraints and their attentive account is required.
For application of a full set of principles of the theory of constraints to the service organization, it is necessary to follow the above-stated concept of a concentration on constraints, to develop appropriate local and general criteria of quality of work, and to project system on principles of logistical management. Considering significant differences of manufacture from sphere of services, in this area of business serious updating model are required. In this case there is necessary an adaptation of the principles considered above in a context of various kinds of services, revealing in the given sphere of original analogues of "raw material", "stocks" and "revolution".

Not all actions which take place in the service organizations, are specific in relation to individual kinds of business. The service organizations which consider themselves as unique, lose an opportunity of use of the methods suitable in general for all sphere of services. 
Systems with close contact between object (client) and the subject (provider) of services are difficult in management. Therefore it is obvious, that, even, identifying a problem properly, the manager takes the first step on a way to its decision. Nevertheless, the need (requirement) for daily efficient control system remains. It, in itself, is additional arguments investigating the theory of constraints in application to sphere of services.
As it was already marked above, there are two problems with which the theory of constraints deals in manufacture and which are also important for sphere of services: 

1. 
 Logistic - support of work of system in a condition of the maximal approach (approximation) limiting productivity in the short-term period.

2. 
 Improvement of a condition of system up to a maximum in the long-term period (continuous perfection).

In the present work the model for application of principles and position of the theory of constraints in sphere of services is offered. 

The given model is based on the classification of services Schmenner which identified a set of the basic characteristics and the problems connected to the service organizations. In result we shall receive the general picture of application of principles of the theory of constraints to problems in each classification component.

During an estimation of an opportunity and features of use of the theory of constraints in each area of a matrix of services value of the theory of constraints for definition of criteria of quality of work as it can facilitate detection of the best administrative decisions due to the theory of constraints as the tool of continuous perfection and management of its constraints will be investigated.

Let's consider classification of firms of sphere of the services, based on characteristics of processes of service for separate firm which has been developed by Roger Shmenner and for the first time it is submitted to the public in 1986. It can be useful at research of strategic changes in activity in the market of services. Besides in it the unique problems of management connected to classification of service firms are submitted.

The characteristic attributes used in the given classification include: 
1. 
 The labour efficiency standard, spent during the service. 
Labor intensity can be determined as the attitude of cost of work to cost of a fixed capital. The firm, whose product, in this case-service, demands significant expenses of time and efforts with rather small expenses of a fixed capital concerns to a category of the organizations with high intensity of work. 
2. 
 The weighed narrowness of interaction of the service organization with the client.
Interaction with the client establishes a degree of participation of the client during rendering service. For example, the high narrowness of interaction would mean, that the client can demand more attention and variants of service.
3. The level of customization of services. 
Some centuries back industrial revolution has generated the average offer. However products for all long time were only the compromise between desires of buyers and opportunities of manufacturers. And the first, for what manufacturers have undertaken, there was a creation of illusion of individuality. 
Now in Europe and the USA customization is mass phenomenon. In coffee houses Starbucks it is possible to write down own disk - a composition from favorite tracks. Hotel networks Four Seasons and Peninsula keep account habits of clients to give to everyone a set of services, providers of cable and satellite TV offer viewing the certain film during time convenient for the subscriber. 

Manufacturers do not doubt any more, that customization gives additional value almost to any product. Consumers collect unique teddy bears (Build-A-Bear Workshop), banks with cola get unique labels (Jones Soda). You can send a photo and receive the designer, and then collect from it the portrait (Lego) or order jeans of an individual cut (Levi's). At some American gas stations from several kinds of additives clients "make" own fuel and there and then fill with it the machine. Thus, manufacturers have found a new way of development customization. 

The service organizations in sector « SERVICE FACTORY » have rather low intensity of work, a weak degree of interaction from the client and weak customization the services. 

Examples: transport services, services of the industry of hospitality and internal office operations of financial establishments. Process of service tends the limited variety; introduction of new services is very rare so it is very steady business environment. Competitive advantages are in the field of the price, speed of service and personal contact. Decisions concerning capacity of system, demand management for leaving from peak loadings and promotion of not peak loadings, and also planning of schedules of service - here some of problems which face to managers of " service factory ». For such organization non-material constraints and typical hierarchical organizational structure of management are characteristic.

Application of principles of the theory of constraints demands identification of criteria of quality of work. Stocks here are unused "service". In the given quality it is possible to consider, for example, a place on a flight, a room in hotel or on a resort or the blank space (place) in the lorry. The stock, by the nature, is physical. A revolution - the money received from sales of services. The operational costs have standard definition. To be applied to destination, the concept « process of concentration in five stages » demands multistage or multi process system. 

Service factory by the nature is multi process system. The part of services "is ready and checked up" before term of delivery. The service factory can be considered as a version of a logistical subsystem "T" (the wide assortment of finished goods is made of the limited nomenclature of accessories). During preparation of service for delivery it is possible to note only the smallest distinctions. However some customization nevertheless is provided, but only at the closing stage or in a final point of service. As an example to a room the various menus, special requirements can serve in hotel, a class of the air ticket..., etc. By virtue of that « the service factory » falls under definition of a logistical subsystem such as "T", irrational accommodation of resources for creation of an end-product can cause infringement of terms of service and lower a revolution (productivity of system). The theory of constraints can help to lift some of the above mentioned problems, identifying constraints in system and applying principles DBR.

The airline Delta used the approach of the theory of constraints to compensate the means lost because of mistakes in the prices for tickets. As is known, there are various tariffs of a payment for travel on each certain flight. There are agents who are in the habit to make discounts at sale of air tickets though they and are not authorized to it a carrier. Such losses have made approximately 98 million dollars. However, constraints on time, throughput and the budget nevertheless have prevented the company in its desire to return all losses.

For the decision of a problem it was offered to identify mistakes on sales of tickets. Thus all admitted mistakes have been grouped so that to reveal that their part which elimination will allow to provide a maximum of compensation of expenses. The Tree of the current reality for a department of the finance has been developed. Available constraints and their weight in dollars for one minute of restriction for each type of mistakes have been identified. The delta could increase the sum of money returned due to use of decisions, these constraints based on the account.

Variants of application of the theory of constraints to problems of aircraft are infinite. The question is delays of flights owing to bad weather conditions at those or other airports. So, if in point "C" bad weather all flights to a start and an arrival will be detained. The start of flight from item (point) "ü" in point "C" will aggravate a situation in item (point) "C". Using buffer management when "stock" (the detained flights) in point "A" grows, delivery of "raw material" (passengers) stops. It reduces congestion and delays which would take place if the airline would follow the original schedule.

In medicine, the period of time, which is required to cure the patient, is rather stochastic. Attributes of a problem not necessarily can conduct directly to the actual reason of a problem.

In the industry of hospitality the theory of constraints can improve distribution of resources and capacity of hotels. We shall imagine that the hotel starts to be filled before refusal. The management orders purpose of time of entrance and time of departure which have not been ordered earlier. The delay of time of entrance slows down deliveries of "raw material" (visitors), increasing the buffer of the blank rooms (places), and earlier (accelerated) departure also increases the buffer. It allows to receive time for cleaning of rooms (places) and to fill up "stocks" (places), making visitor’s rooms ready to occupation.

Let's disassemble a case in the company of systems of safety American Security and Alarm Co. which is typical firm from a category « service factory ». The company is unable to satisfy a market demand. The management has reconsidered process of installation of systems of safety as a whole, and not just some local processes, and has found, that a bottleneck were technical experts. The process of installation has been reconstructed to allow the technical workers to work in teams and to execute in parallel some problems. The productivity of technical workers has increased, the revolution of the company has grown, the demand has been satisfied.

The quadrant “THE SERVICE SHOP” includes hospitals, repair trucks and other services of repair. The organizations in this sector are characterized with a high degree of interaction and a high level customization in a combination to low the labor intensity. These organizations consider the wide variety of offered services, as their competitive advantage. However, the service shop is difficult in management.

In medicine, for example, the certain symptom of illness can have some reasons. Receive successful result some plans of treatment can to be applied. The specialized operational surgery can be demanded, but the surgeon with appropriate skills can be not accessible immediately. To the candidate on change of heart, probably, it is necessary to wait essential time for compatible heart. Refusal of one function of body can bring losses to other body.
Dependent events where the result "C" should be achieved before the beginning of process "ü", in the given service organizations are usual. Patient supervision, records, gathering of analyses and the detailed anamnesis should anticipate statement of the correct diagnosis. The nature of a medical problem is diagnosed before treatment begins.

The certain diagnosis not necessarily conducts to the certain plan of treatment. Plans are possible, and, some plans are more probable, than others. The patient diagnosis and the patient case record can conduct to various plans. The grown-up (on age) the patient can be not ready to admit the aggressive plan of treatment which quite would approach for younger patient. The young patient can be not capable to admit aggressive treatment because of allergic reactions to the certain preparations. Therefore at a stage before statement of the diagnosis all preparations can be only probable.

Interaction of stochastic time of the treatment, dependent events and possible plans of treatment creates very changeable and unpredictable environment. Demand in this environment is difficult for operating, bottlenecks arise frequently, and, hence, planning is difficultly feasible. Lack of standards on performance of separate operations only complicates a problem. The theory of constraints is unique that recognizes these problems and offers ways of their decision. Concept "DBR", for example, removes a problem of standardization, planning only restriction which very much reduces quantity of the necessary data for acceptance of the effective decision. 

In the quadrant « MASS SERVICES » are the service organizations with rather high labor intensity and a weak degree of interaction with the client and weak customization. Classical representatives of this category are trading organizations, both wholesale, and retail.
The service organizations in this sector are characterized by the narrow list of services, compete the price. The process of service does not differ flexibility that has the material nature since it is determined by the used equipment (a trading counter, the warehouse). The general problems facing to services in this sector:

- Planning schedules of work of the personnel, 

- Impossibility of flexible management in the rigid hierarchically constructed system with standard procedures

- Management of growth and development

- The control.

Application of principles of the theory of constraints to the above mentioned problems can appear successful. To illustrate this statement we will address for example. The question will be retail shop (typical mass service) which should compete under the price and quality at collision with problems of scheduling of the personnel, throughput and timeliness of delivery. According to system of measurement of the theory of constraints, a labor - a part of working costs. So, moving of expenses for wages from cost of sales in operational charges allows the company to see its true cost that conducts to an estimation of competitiveness. It, in turn, can help the company with purchase of a lot of contracts, using competitive offers which reflect the actual expenses, appropriate planning of manpower so that capacities could be increased without growth of working costs. Identification of restriction of system which in mass service (first step) is typically physical. Restriction has been identified, when has been noticed, that other process had additional ability, and components which should be processed there constantly in turn on processing. If these components had the limited working life, quality also would suffer. To turn restriction to own advantage for this purpose duration of the buffer should be determined, and rate of delivery of components should be coordinated to rate of service on time. This required connection - a rope to process of restriction. To subordinate to process all constraints, all duties which are carried out by other processes (re-planning of labor) should be changed. To remove restriction it is necessary to add to system of capacity in its weak place.
Last Schmenner’s matrix’s quadrant – “PROFESSIONAL SERVICES”. This sector includes doctors of private practice, lawyers, bookkeepers and advisers. These subjects of the market of services take as a principle services professional skills of one or very much few individuals lay. The organizations in this sector are characterized with a high degree of interaction with the client and customization of services in a combination to a high degree of labor intensity. The main problem in this sector will be that to the professional, anyhow, it is necessary to waste time for simple work, as well as on actions which demand high qualification. As a rule, there is a limited number of people which the given subject can delegate simple work.

Problem here is what rather difficultly optimum to correspond to a level required professional and skills of skills, in comparison with actual presence of these skills. The same as and in « service shop », professional services have additional complexities because of a stochastic holding time, dependence of events, and possible character of necessary actions.

Improve work of the service organizations the general principles of the theory of constraints can to be applied. As restriction of system underlies this theory, the recognition of the nature of restriction of the organization - a first step to continuous perfection means
If there is an internal restriction of a resource it is the professional that is the doctor, the lawyer or the bookkeeper. Therefore « five steps » Goldratt should be shown to four rest:

- Turn of restriction to own advantage, 

- Submission of other actions to restriction, 

- Elimination (removal), 

- Recurrence of process. 

Use of restriction can cause, for example, use of the registrar to collect documents and to direct the patient to a place of examination, use of the nurse, to check up analyses and to carry out primary inspection. When the doctor is ready to see the patient, actions of the nurse submit to it, and then will be renewed. Some doctors - narrow experts can remove system restriction as a whole. DBR and buffer management - tools which will work here rather effectively. 

If to take for an example private medical practice, the usual method of planning of the schedule of work will be to plan patients through equal intervals of time regardless to actual time which could be demanded. The buffer of patients will be created in a room of expectation to provide the doctor with work. If too many people are in turn, about it is possible enter contact to patients and to detain their arrival.

The service organizations here have small staff of employees. Process of service is usually based on professional skills one or two person (the dentist, for example). However, doctors and lawyers unite the forces to form clinics and legal firms. It creates new logistical problems which do not exist in individual practice.

The general principles of the theory of constraints can improve an economic condition and results of work of the service organizations. It is important to identify a stream of "material", "stock" and "revolution" the various organizations depending on that in what of four quadrants there is a given service organization. 

Definition of these concepts of application to sphere of services will depend on a kind of services and feature of processes of service. Constraints which arise in work of the service organizations more often are consequence of influence of non-material factors among which the political phenomena take the basic place. 

In spite of the fact that concept DBR occurs from the industrial environment, its principles are quite applicable and in sphere of services. It allows turning existing constraints to own advantage and to subordinate to their influence other elements of system.

All above-stated is considered on some examples of business practice of the American companies, however, on our deep belief, the Russian realities today completely fall under the basic conclusions and recommendations of the research lead by the present section. It is typical, that application of the theory of constraints is not settled by frameworks of commercial sector of economy. Much of the given theory can be used with success and in noncommercial establishments and organizations, in public sector at the level of regional and municipal structures of the management.
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