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Abstract

Fitness Plus is a workout facility located in North Carolina.  Due to growth in membership and large shifts in demand, Fitness Plus is overcrowded.  The result is the exercise equipment being unavailable for use by patrons.  This paper will focus on the current capacity issue, and the decision to expand the existing facilities or build a new facility.

Fitness Plus Operations Improvement Plan

Fitness Plus is a workout facility located in North Carolina.  Due to growth in membership and large shifts in demand, Fitness Plus is overcrowded.  The result is the exercise equipment being unavailable for use by patrons.  As noted by Krajewski & Ritzman (1999) “capacity planning is central to the long-term success of an organization” (p. 301).  This paper will focus on the current capacity issues facing Fitness Plus, and the decision to expand the existing facilities or build a new facility.

Background

In 1988, Fitness Plus opened in Greensboro, North Carolina.  Recently, membership has increased to a point of overcapacity during peak times of the day.  Figure 1 provides an excellent graphical representation of the flow within the facility, as well as various capacity measurements.  Studies were completed on existing members, illustrating that the average person works out for 60 minutes per session.  Fitness Plus has two options to solve the capacity issue—expand the existing facility, which would take four months, or open a new facility, which would take six months.  It is currently May, and peak enrollment season is January each year.  In addition, the downtown area is beginning to repopulate with businesses.  New competitors in the area include: the YMCA (which offers a full range of services at a low cost), the Oasis (which caters to young adults, age 16+), and Gold’s Gym (which is weight and cardiovascular training only).  

Following are the specific activities offered by Fitness Plus, and their respective capacity:

Fitness Activities

· Aerobics room (35 people/class)

· Free weights

· Workout room (24 Nautilus machines)

· Cardiovascular workout room (9 stair steppers, 6 treadmills, 6 life-cycle bikes, 3 airdyne bikes, 2 cross-aerobics machines, 2 rowing machines, and 1 climber)

Recreation Activities

· Racquetball (8 courts)

· Tennis (6 courts)

· Outdoor pool

· City sports teams (softball, volleyball, and swim teams)

Relaxation Activities

· Yoga classes (2/week in aerobics room)

· Whirlpool tubs (1/locker room)

· Trained massage therapist

Hours of Operation

Monday through Thursday
6:30 a.m. to 11:00 p.m.

Friday and Saturday

6:30 a.m. to 8:00 p.m.

Sunday


12:00 p.m. to 8:00 p.m.

Capacity Assumptions

Focus for the capacity solution will be on the three areas of customer complaints: aerobics, cardiovascular, and nautilus areas.  Limits should be placed on use of the three areas due to peak demand, as depicted below.  This provides a measurement in members per hour (mph) for capacity planning.  A critical aspect of capacity planning for this situation is to note that the peak demand is three hours daily.  Additionally, an issue that makes capacity planning more complex is that one member may use all three of these high-demand areas, and may even use one area more than once.

Peak Demand

The following peak demand information is provided for the purposes of reviewing problem areas and peak usage of certain specific areas of the facility.

· Aerobics = 35 mph (one class per hour, 35 members maximum).  We will assume that no members will complete more than one aerobics class.

· Cardiovascular = 58 mph (equipment limited to 30 minutes per member, 29 pieces of equipment).  However, note that one member may use more than one piece of equipment, which makes the peak demand capacity planning more complex.

· Nautilus = 48 mph, assuming that room is not empty at the beginning of the peak demand (members flow through at steady rate and in sequence, 24 pieces of equipment, members use 1 minute per piece of equipment, some waiting and movement between stations).  We should also make the assumption that normally no member will use any piece of equipment twice; however, a member may just use a few pieces and drop out of the sequence.

Analysis

Looking at the capacity chart depicted in Figure 2, it would seem that the club areas of aerobics, cardiovascular, and nautilus could easily accommodate peak demand, if the room limitations are adhered-to using employee monitoring.  But there are complaints.  The suspected reason for this is that members use more than one area of the club.  Moreover, it is likely that members visiting more than one area during their workout heavily use the aerobics, cardiovascular, and nautilus areas.  Many members may also workout for more than one hour.  

Measurement Strategy

The problem identified is capacity, and being that Fitness Plus is a flexible flow process, i.e., members choose their own workouts, input measures are being used.  At the current time and with the current flow of members, Fitness Plus has large periods of operating near peak capacity in multiple areas.  This is causing flow issues, including bottlenecking in the more popular workout areas.  Members are using more than one area of the fitness center during each visit, but there is a lack of data to depict actual usage of these areas.  For instance, we know that approximately 80 mph enter the fitness center during our three peak hours, but we do not know which areas the members visit specifically.  Therefore, the fitness center intends to measure use of the three problem areas (aerobics, cardio, nautilus) during the peak three-hour period.  Members will utilize their membership card to enter and leave all areas of the center.  The average utilization of each area will be computed and the results will be depicted in a chart, such as the attached example Figure 3.  This will show actual usage during peak hours of the fitness center.  Measurement should be over a fairly short period of time since member complaints have recently increased.  Some action is needed in the short-term.  

Key Indicators

Certain key indicators have been identified based on case information, which results in a capacity forecast approach.  Indicators include: 

· External Leading Indicators


· Coincident Indicators


· Lagging Indicators

The measurement strategy for the key indicators provides a method for each as well as other options for analysis.  The measurement strategies for each key indicator include:

· External Leading Indicators = Causal Forecasting

· Coincident Indicators
= Time-Series Analysis

· Lagging Indicators = Time-Series Analysis

The key indicator data and measurement strategies are also depicted in Figure 4.

Improvement Plan


In the short-term, Fitness Plus needs to identify customer needs, and strive to fulfill gaps between those needs and current offerings.  To improve the current business and fulfillment of these needs, targeted analyses will be completed.  This will include: collecting actual usage data of equipment and rooms, generating new ideas from employees, market analysis, facility layout analysis, effective scheduling, and improved preventive maintenance of equipment and the facility in general.  

Fitness Plus needs to create greater value for activities and services that are not being used to effective capacity.  Ideas will be generated from the employees to ensure that there is buy-in from the top level down.  Employees are dealing with customers everyday on a more personal level. They may be able to assess what the facility is missing to satisfy a greater amount of customers. Research will be done to make certain that changing customer needs are identified. There are two new competitors that have opened fitness centers within 15 minutes of Fitness Plus, and each facility caters to a different clientele.  One caters to a young adult crowd, not allowing children under 16 to access the facilities, and the other concentrates on weight and cardiovascular training only.  Taking this into account, Fitness Plus has the ability to satisfy additional customer needs with the current facility offerings.  

Fitness Plus has a waiting line problem that is resulting in bottlenecks.  The service system has multiple lines and a mixed arrangement of facilities involving customers with individual service needs.  The current priority rule is first-come, first-served.  Fitness Plus will need to calculate both the arrival and service time distributions.  To complete the waiting line analysis, Fitness Plus will also need to consider:

1. Line length – both in terms of customer service and capacity

2. Number of customers in system – related to efficiency and capacity

3. Waiting time in line – including service rate and customer perceptions

4. Total time in system – which may indicate problems with service, capacity or customer themselves

5. Service facility utilization – keeping in mind total facility operating costs

After analyzing the data collected through the monitoring, the results may foster the development of a new layout for the facility.  This layout may increase the space, equipment, and peak capacity of some areas, and reduce or eliminate others.  The focus of the facility may change to satisfy more of the current customer base and to attract new customers that are looking for services that are not available at the competing locations.  In addition, Fitness Plus should consider alternatives to customer flow, such as customers being assigned a designated time to use equipment during peak hours.  This could be handled upon registration when entering the club.  Members would have opportunity to take advantage of other, less-popular areas while they wait.  They would then have a ten-minute window, based on their designated time, to return to the Nautilus or cardiovascular equipment for their workout.  These members would also have a set time limit for their workouts on this equipment during peak times only.

Other opportunities may be apparent in the scheduling of employees and aerobics classes.  For aerobic class scheduling, a sign-up sheet or reservation system will help to prevent customer disappointments around full classes.  A reservation system is also an excellent tracking tool to determine what classes are the most popular and what times are the most sought after.  For employee scheduling, staggering employee shifts should be evaluated.  Staggering shifts of staff will help to eliminate excess staff members working at slow times.  By concentrating on peak times, the customer will have more personal interaction and attention from the staff, possibly improving their satisfaction.   

Creating a regular schedule for equipment maintenance will lower repair costs for Fitness Plus, but most of all, will maximize the availability of the equipment that customers are demanding.  This will also have an indirect effect in increasing both customer and employee morale and satisfaction (Al-Hassan, 2000).


Fitness Plus will employ benchmarking of their competitors in an effort to learn from their successes and failures.  “Benchmarking is moving more towards areas that reinforce the role of the employee in the success of the company such as customer service, quality, teamwork, communication and supplier relationships” (Simpson, 2000).  Analysis of results will be completed to allow for adjustments of the goals and improvement plan.


In the long-term, Fitness Plus will need to consider expansion and determine the optimum economies of scale to spread fixed costs, reduce construction costs, and identify process advantages.  Current facilities limit the capacity cushion.  As area population grows, Fitness Plus will need to expand to increase its capacity cushion.  This will allow them to effectively handle sudden increases in demand by its members.  Average utilization rates should be maintained at a rate somewhat less than 100 percent to avoid constant operation at peak capacity.  The capacity cushions, both existing and needed, are measured as 100 percent minus the utilization rate as a percentage: 




Capacity cushion = 100% - Utilization rate (%)

Utilization is equal to the average output rate divided by maximum capacity:




Utilization = Average output rate  x 100%





          Maximum capacity

Because Fitness Plus’ capacity demand can vary significantly, it will need to consider a larger capacity cushion—possibly as much as 20%--to maintain satisfactory customer service levels and sustain membership sales.

Decision Inputs


Before making its final decision on expansion, Fitness Plus will need to undertake four steps to arrive at the proper capacity decision.  These steps include:

1. Estimate Capacity Requirements

2. Address Projected Demand versus Current Capacity

3. Identify Capacity Alternative Options

4. Evaluate Alternatives Identified

First, estimated capacity requirements will be calculated for each area as follows:

      Number of machines required = [Forecast # customers/year]  x  Customer time per machine
                                              hrs avail from machine per yr less desired capacity cushion

Setup time is not a major factor in the customer workout process, and will not need to be included in the calculation.

Next, Fitness Plus will need to identify gaps between projected demand and current capacity.  This will be evident per the results of member monitoring and analysis during short-term improvement process.  Those areas with bottlenecks—Nautilus, cardiovascular and aerobics—will be the primary focus since overall capacity cannot be expanded unless bottleneck operation is expanded.

The third step is to look at alternatives and identify several options.  In light of the current situation, Fitness Plus has three long-term alternatives:  

1. No expansion of existing facilities and wait to see what the market will bear in the future before making a decision on expansion

2. Minor expansion of existing facilities on the limited land available at the current site

3. Major expansion to a second facility in the downtown area

The final step is to evaluate these alternatives based on both qualitative and quantitative terms, including capacity strategy, market competition, and financial analysis with cost estimates and cash flows.

Because customers are already complaining and average capacity is running well above cushion, the first alternative—no expansion—would probably be eliminated.  Fitness Plus is beyond the wait-and-see phase.  Alternate two—minor expansion of the existing facility—is very limited due to the lack of land at the current location.  Given the steady population increase and Fitness Plus’ only competition in full range workout services being the YMCA, alternative three—the expansionist strategy—may be the best choice.  This capacity strategy will keep Fitness Plus ahead of customer demand.  This will also limit the competition’s abilities of expanding by increasing their risk of overburdening the market with too much capacity.

Fitness Plus will need to act quickly to announce its long-term expansion plans to prevent giving the competition the opportunity to do the same.  In addition, Fitness Plus runs the risk of over expansion, should the population increase level off or the fitness craze decrease.

Plan Evaluation

Fitness Plus’ implemented short-term improvements will be readily measurable by monitoring the number of customer complaints, the continued tracking of member usage of facility services, and the new membership campaign in January.  Assuming that Fitness Plus announces it’s major expansion plans—the new downtown facility—January membership will also be a gauge for that strategy as well.  Fitness Plus will need to continue to observe population growth trends and area competition as it expands into this new market.  Continued analysis of market capacity will be required. 
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Figure 1.  Flow diagram of fitness areas and related measurements.
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Figure 2.  Capacity depicting member-per-hour rates for high demand areas.
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Figure 3.  Peak hour visits for each fitness area.
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Figure 4.  Key indicators and related measurement strategy.
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capacity chart

				demand rates		members/hour  peak demand (mph)		members/hour capacity (mph)		customer complaints

		Aerobics		30%		24		35		yes

		Cardiovascular		40%		32		58		yes

		Nautilus		25%		20		48		yes

		Free weights		20%		16		unknown		no

		Racquetball		15%		12		12		no*

		Tennis		10%		8		12		no

		totals		140%		112		165

		Peak Arrival Rate		80		members/hour

		*only racquetball reaches maximum capacity during peak times





peak hours

		PEAK HOUR VISITS		27		38		46		28		21		42		11		27				240

				just aerobics		just cardio		just nautilus		aerobics + cardio		cardio + nautilus		aerobics + nautilus		all		none

		Aerobics		X						X				X		X

		Cardiovascular				X				X		X				X

		Nautilus						X				X		X		X

		peak mph				80

		peak hours		x		3

		peak member total		=		240





key indicators

				KEY INDICATORS

				External Leading Indicators		Coincident Indicators		Lagging Indicators

				Popularity of health & fitness continues to grow		Average # of members arriving per hour per typical day increased to 25 (lowest = 10 during off-peak hours and highest = 80 during peak hours)		Increased number of member complaints of overcrowding and unavailability of equipment

				Area growth: Population and geographic boundries		New health and fitness facilities opening in the area		Increased competition (decrease in new memberships and increase in canceled memberships); increased employee turnover

				MEASUREMENT STRATEGIES

				Causal Forecasting		Time-Series Analysis		Time-Series Analysis

				Method:		Method:		Method:

				- Use linear regression to determine the effect of population growth on membership enrollment		- Use exponential smoothing to determine changes in membership demand		- Use trend-adjusted exponential smoothing to determine the demand for equipment during peak hours as membership increases

				Other options:		Other options:		Other options:

				- Monthly meetings with management specifying area demographics and fitness industry changes		- Monthly meetings with management specifying new health clubs in the area		- Measure # of new memberships and canceled memberships; random phone/mail surveys with members; exit interviews with employees
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capacity chart

				demand rates		members/hour  peak demand (mph)		members/hour capacity (mph)		customer complaints

		Aerobics		30%		24		35		yes

		Cardiovascular		40%		32		58		yes

		Nautilus		25%		20		48		yes

		Free weights		20%		16		unknown		no

		Racquetball		15%		12		12		no*

		Tennis		10%		8		12		no

		totals		140%		112		165

		Peak Arrival Rate		80		members/hour

		*only racquetball reaches maximum capacity during peak times





peak hours

		PEAK HOUR VISITS		27		38		46		28		21		42		11		27				240

				just aerobics		just cardio		just nautilus		aerobics + cardio		cardio + nautilus		aerobics + nautilus		all		none

		Aerobics		X						X				X		X

		Cardiovascular				X				X		X				X

		Nautilus						X				X		X		X

		peak mph				80

		peak hours		x		3

		peak member total		=		240





key indicators

				KEY INDICATORS

				External Leading Indicators		Coincident Indicators		Lagging Indicators

				Popularity of health & fitness continues to grow		Average # of members arriving per hour per typical day increased to 25 (lowest = 10 during off-peak hours and highest = 80 during peak hours)		Increased number of member complaints of overcrowding and unavailability of equipment

				Area growth: Population and geographic boundries		New health and fitness facilities opening in the area		Increased competition (decrease in new memberships and increase in canceled memberships); increased employee turnover

				MEASUREMENT STRATEGIES

				Causal Forecasting		Time-Series Analysis		Time-Series Analysis

				Method:		Method:		Method:

				- Use linear regression to determine the effect of population growth on membership enrollment		- Use exponential smoothing to determine changes in membership demand		- Use trend-adjusted exponential smoothing to determine the demand for equipment during peak hours as membership increases

				Other options:		Other options:		Other options:

				- Monthly meetings with management specifying area demographics and fitness industry changes		- Monthly meetings with management specifying new health clubs in the area		- Measure # of new memberships and canceled memberships; random phone/mail surveys with members; exit interviews with employees
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capacity chart

				demand rates		members/hour  peak demand (mph)		members/hour capacity (mph)		customer complaints

		Aerobics		30%		24		35		yes

		Cardiovascular		40%		32		58		yes

		Nautilus		25%		20		48		yes

		Free weights		20%		16		unknown		no

		Racquetball		15%		12		12		no*

		Tennis		10%		8		12		no

		totals		140%		112		165

		Peak Arrival Rate		80		members/hour

		*only racquetball reaches maximum capacity during peak times





peak hours

		PEAK HOUR VISITS		27		38		46		28		21		42		11		27				240

				just aerobics		just cardio		just nautilus		aerobics + cardio		cardio + nautilus		aerobics + nautilus		all		none

		Aerobics		X						X				X		X

		Cardiovascular				X				X		X				X

		Nautilus						X				X		X		X

		peak mph				80

		peak hours		x		3

		peak member total		=		240





key indicators

				KEY INDICATORS

				External Leading Indicators		Coincident Indicators		Lagging Indicators

				Popularity of health & fitness continues to grow		Average # of members arriving per hour per typical day increased to 25 (lowest = 10 during off-peak hours and highest = 80 during peak hours)		Increased number of member complaints of overcrowding and unavailability of equipment

				Area growth: Population and geographic boundries		New health and fitness facilities opening in the area		Increased competition (decrease in new memberships and increase in canceled memberships); increased employee turnover

				MEASUREMENT STRATEGIES

				Causal Forecasting		Time-Series Analysis		Time-Series Analysis

				Method:		Method:		Method:

				- Use linear regression to determine the effect of population growth on membership enrollment		- Use exponential smoothing to determine changes in membership demand		- Use trend-adjusted exponential smoothing to determine the demand for equipment during peak hours as membership increases

				Other options:		Other options:		Other options:

				- Monthly meetings with management specifying area demographics and fitness industry changes		- Monthly meetings with management specifying new health clubs in the area		- Measure # of new memberships and canceled memberships; random phone/mail surveys with members; exit interviews with employees
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capacity chart

				demand rates		members/hour  peak demand (mph)		members/hour capacity (mph)		customer complaints

		Aerobics		30%		24		35		yes

		Cardiovascular		40%		32		58		yes

		Nautilus		25%		20		48		yes

		Free weights		20%		16		unknown		no

		Racquetball		15%		12		12		no*

		Tennis		10%		8		12		no

		totals		140%		112		165

		Peak Arrival Rate		80		members/hour

		*only racquetball reaches maximum capacity during peak times





peak hours

		PEAK HOUR VISITS		27		38		46		28		21		42		11		27				240

				just aerobics		just cardio		just nautilus		aerobics + cardio		cardio + nautilus		aerobics + nautilus		all		none

		Aerobics		X						X				X		X

		Cardiovascular				X				X		X				X

		Nautilus						X				X		X		X

		peak mph				80

		peak hours		x		3

		peak member total		=		240





key indicators

				KEY INDICATORS

				External Leading Indicators		Coincident Indicators		Lagging Indicators

				Popularity of health & fitness continues to grow		Average # of members arriving per hour per typical day increased to 25 (lowest = 10 during off-peak hours and highest = 80 during peak hours)		Increased number of member complaints of overcrowding and unavailability of equipment

				Area growth: Population and geographic boundries		New health and fitness facilities opening in the area		Increased competition (decrease in new memberships and increase in canceled memberships); increased employee turnover

				MEASUREMENT STRATEGIES

				Causal Forecasting		Time-Series Analysis		Time-Series Analysis

				Method:		Method:		Method:

				- Use linear regression to determine the effect of population growth on membership enrollment		- Use exponential smoothing to determine changes in membership demand		- Use trend-adjusted exponential smoothing to determine the demand for equipment during peak hours as membership increases

				Other options:		Other options:		Other options:

				- Monthly meetings with management specifying area demographics and fitness industry changes		- Monthly meetings with management specifying new health clubs in the area		- Measure # of new memberships and canceled memberships; random phone/mail surveys with members; exit interviews with employees






