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USING CYCLE TIME TO MEASURE PERFORMANCE

AND CONTROL COSTS IN FOCUSED FACTORIES

Abstract

In today’s exceptionally competitive marketplace, manufacturers must fully satisfy their

customer needs as cost efficiently as possible. To fulfill these dual, often competing, objectives,

many companies have adopted a focused-factory configuration. In focused factories, unique

products and/or processes are segregated and separately monitored, and the cycle times required to

complete key bottleneck operations become critical indicators for performance evaluation and cost

control. This paper describes how cycle time metrics in conjunction with traditional cost variance

analysis can be used in a focused factory that includes production cells. It presents several general-

purpose reports that could be prepared to identify cycle-time efficiency and non-value added cost.

It then presents a detailed example showing how Parlec, Inc. a Fairport, NY tool-making

company, actually employs cycle-time metrics for a variety of internal reporting purposes.
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I. Introduction

Management has two distinct objectives in controlling manufacturing operations in focused

factories. The first is to measure performance, typically by evaluating cycle time and capacity

utilization relative to physical benchmarks or predetermined standards. The second is to control

costs, usually by identifying and then eliminating inefficiencies relative to the plan or budget.

Ideally, a firm’s internal information system fulfills both objectives, although in large, diverse

companies, performance measurement and cost control may engage different top managers and

necessitate different responses. This paper will illustrate how cycle time metrics, in conjunction

with traditional cost variance analysis, helps fulfill both dimensions of management control.

We initially discuss the reasons cycle time should be measured and describe its growing

importance in focused factories that include production cells. We provide several hypothetical

examples showing how cycle time metrics could be combined with accounting variances to

produce cost control and performance evaluation reports. In the second half of the paper, we

describe how Parlec, Inc., a Fairport, NY tool-making company measures and uses cycle time. We

also provide examples of the actual cost control and performance reports that Parlec prepares on a

regular basis.

II. Why Measure Cycle Time?

In the not too distant past, customers had to choose among a limited number of option packages if

they wanted anything other than stock products. Customers may have preferred a different

combination of accessories, but they understood that fully satisfying their preferences meant

longer lead times and far higher prices. In today’s marketplace, customers have innumerable

sourcing opportunities and purchase channels, and as such, they increasingly expect manufacturers
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to fulfill all of their needs on a timely basis. Manufacturers are keenly aware that to accomplish

the dual pressures of meeting financial targets and maintaining loyal customers they must fully

meet customer needs. In this environment, focused factories have replaced traditional assembly

line manufacturing (Davis, 2000), and cycle time has become one of the most critical performance

indicators.

Cycle time (CT) has been defined as “the length of time between starting and finishing the

production of an order” (Brabazon, 1999, p.48). In a broad sense, CT incorporates four time

elements that are often described as activities: 1) processing, 2) waiting, 3) moving, and 4)

inspection.  Although there is some debate about inspection,1 processing is an activity that changes

the composition of the product and thus adds value from the customer’s perspective. Clearly, the

actual time to process an order must be monitored carefully, both to ensure efficient performance

as well as to evaluate possible design changes in light of new materials and technology. Non-value

adding (NVA) manufacturing costs derive from two main sources: 1) the costs directly associated

with NVA activities like order expediting or defect correction, and 2) the excess costs associated

with value-adding activities like processing. These latter NVA costs occur either by not reaching

predetermined capacity levels, exceeding spending targets, or a combination of the two. In an era

of build-to specifications, intense competition, and shrinking margins, measuring cycle time and

reducing NVA costs have become important managerial focal points.  As we will illustrate,

measuring and evaluating actual processing time are key elements of Parlec’s information  system.

III. Cycle Time, Focused Factories, and Cellular Manufacturing

In recent years, American manufacturers have responded to the dual pressures of reducing costs

and meeting customer needs by adopting focused factories and cellular manufacturing. Focused
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factories are basically departments that have been separated for purposes of costing, headcount

and lead-time reduction, and for organizing support functions such as engineering and quality

control. Whereas traditional manufacturing is often done on a continuous, assembly-line format,

focused factories partition the shop floor into work centers and manufacturing cells, either on the

basis of products or processes. A number of companies have adopted focused factories and

promote their benefits on the company web sites. For example, Litton Guidance & Control

Systems Division, a California defense contractor, reports that focused factories in conjunction

with flexible hours, the Perfect Team concept, and pay for performance, enabled the company to

realize a 9:1 dollar return on their investment in employee development, lower scrap rates, better

yields, and reduced product costs (http://www.bmpcoe.org/bestpractices/internal/litg2/litg2_25.html). Artco-

Bell Corporation, a Texas manufacturer of school furniture credits focused factories and JIT

manufacturing for promoting improvements in process efficiencies and production output

(http://www.midwestfolding.com/strategicpartners_one.html).

 In focused factories that have highly diverse product lines and that utilize multiple and

highly specialized production cells, a plant-wide, labor-based absorption rate usually provides

little guidance for measuring cell performance and may actually distort cell costs, especially when

cells are highly automated. However, the costs of creating individual cell overhead cost pools and

absorption rates may not be beneficial, especially in small factories that produce relatively

homogeneous products. In the case of Parlec, Inc. management determined that direct labor cost

(i.e., the cost of machine operators and product assembles) would better serve as the basis for

assigning plant overhead costs to manufacturing cells and work centers, and that a labor-based,

plant-wide overhead rate would not be distortionary.

                                                                                                                                                               
1 Some argue that inspection adds value because customers expect a fully functioning, quality product and inspection
provides this guarantee. Others argue that defects should be designed out and inspection would be unnecessary.
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Clearly, alternatives to a single plant-wide allocation rate have been discussed widely in

the literature. They include multiple allocations, cost pools, and cost drivers with Activity-Based

Costing (ABC) (Cooper & Kaplan, 1992; Dhavale, 1992); the elimination of overhead allocations

in line with the Theory of Constraints (TOC) (Low, 1992); and more recently the integration of

these two approaches (Coate & Frey, 1999; Cooper & Slagmulder, 1999). Proponents of ABC

have argued that the benefits of more accurate product costs and the identification of cost

reduction opportunities far exceed the costs of implementing and maintaining a complex cost

accounting system. Those favoring TOC contend that the key issue for improving financial

performance is the identification of bottleneck constraints and the subsequent increase in

throughput rates and that all cost allocation procedures are essentially arbitrary and unreliable.

Those supporting the integration of ABC and TOC believe that accurate costings and increased

throughput rates are both critical and comprise interdependent dimensions of effective financial

performance. In this regard, Spoede, Henke and Umble (1994, p. 43) have written that ABC has

the potential “to generate the data necessary to support the Theory of Constraints management

process.” In a later section of the paper we describe how Parlec, Inc. uses cycle time metrics to

support the integration of ABC and TOC

IV. Using Cycle Time to Measure Performance

Initially, we lay out what a company might use cycle time metrics to measure and evaluate the

performance of  its production cells. Consider Acme Inc., a fictitious company that produces

toasters and other counter-top consumer appliances in production cells. Like many firms that have

adopted cellular manufacturing, Acme uses cycle time to assign conversion cost to output. For the

purpose of our illustration, cycle time will be restricted to the processing activity. Assume that

conversion cost in the toaster cell for 20X1 is completely fixed relative to output and is budgeted



7

at $1.56 million per annum.2  Total available cell time in the toaster cell is 4,160 hours (2 shifts *

8 hours * 5 days * 52 weeks) and conversion cost per hour is $375.00 ($1,560,000/4,160 hours)

based practical capacity.3  Thus, if 52,000 toasters are the expected (i.e., planned) level of

production for each shift per annum, planned average per-unit cycle time is 0.04 hours

(4,160/104,000) and planned conversion cost per unit in the toaster cell is $15 ($375.00 * 0.04).

Assume further that in Q1 each shift actually works 500 hours, day shift output 12,500 units, and

night shift output is 13,750 units.

As mentioned, production cell performance is frequently evaluated according to cycle time

efficiency relative to an external benchmark, although other measures of cycle time that identify

non-processing NVA costs could be used. 4  For our example, assume that the physical benchmark

for processing in toaster cells is 30 units per hour or 124,800 units per year (30 units * 4,160

hours) again computed at Acme’s practical capacity (i.e. two 8-hour shifts). Thus, benchmark

average per-unit cycle time is 0.033 hours (4,160/124,800) and projected annual cycle time

efficiency is 83.3% (104,000/124,800). Note also that the benchmark conversion cost per unit rate

is $12.50 ($375.00 * .0333).

Table 1 shows how actual and planned cycle time efficiency rates might be reported for

each shift for the toaster cell during Q1, 20X1. The last column of the report reflects the financial

impact of failing to achieve the benchmark level of cycle time efficiency by not working to

Acme’s practical capacity level of output and thereby burdening output with a higher-than-

                                                
2 Although the assumption of totally fixed costs is somewhat unrealistic, it is not completely unreasonable in highly
automated cell environments.

3  We promote the use of practical capacity as benchmarks for both measuring cell performance and controlling cell
costs. See Maguire and Heath (1997) for an in-depth discussion about other measures of capacity.

4 Brabazon (1999) describes a manufacturing cycle efficiency (MCE) ratio that compares processing time to the sum
of all four time elements. Manufacturing efficiency improves as the MCE approaches 100%.
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benchmark conversion cost rate. Note that this report could be used to evaluate cell performance,

both on shift-to-shift or time-series basis relative to planned and external benchmarks. However,

the report does not provide useful information for controlling cell costs. The next section of the

paper provides a more detailed example that can be used for this purpose.

Table 1
Acme, Inc

Toaster Cell Report
Day & Night Shifts

Q1, 20X1

(1)          (2)             (3)            (4)       (5)    (6)
        Actual     Planned         Benchmark      Actual %   Planned %      $ Impact
     Cycle Time     Cycle Time    Cycle Time    CycleTime  CycleTime       of < 100%
      Per unit a     Per unit b        Per unit c          Efficiency d     Efficiency e      Efficiency f

Day Shift           .04         .04      .0333           83.25%     83.25%
     (500/12,500)                    (.0333/.04)

Night Shift         .0364         .04       .0333           92.5%     83.25%
     (500/13,750)                    (.0333/.0364)

Total Q1         .0381         .04       .0333           87.4%     83.25%   $65,625
    (1,000/26,250)     (4,160/104,000)      (104,000/124,800)    (.0333/.0381)   (.0333/.04)             ($2.50 *6,250)

Notes
  a – actual Q1 hours/actual units
   b – planned Q1 hours/planned units
   c – benchmark hours per unit
   d – actual cycle time/benchmark cycle time
   e – planned cycle time/benchmark cycle time
   f – (planned - benchmark conversion cost per unit) * actual units

V. Using Cycle Time to Control Cell Costs

Many firms report using cycle time to measure performance and describe how reducing cycle time

has helped them achieve better financial results. However to the best of our knowledge, no one has

illustrated how cycle time could be incorporated with accounting variances to identify and

measure non-value added costs. The current section of the paper illustrates this procedure in a

general sense. The next section describes what Parlec, Inc. has done in this area. Table 2 presents a
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simplified budget report that separates capacity information from cost control information. It is

based on the same data we used in our earlier example.

Table 2
Acme Inc.

Toaster Cell
Budget 20X1

Conversion Cost Incurred $1,560,000

Conversion Cost Charged   1,300,000

Non-value added (NVA) Cost      260,000

Notice that conversion cost charged (i.e., applied) to products is less than the cost incurred. NVA

cost arises because the conversion cost rate is based on practical capacity and that level exceeds

planned capacity. As noted earlier, expected average conversion cost at the budget is $15.00 per

unit ($1,560,000/ 104,000 units); however at the benchmark, average unit cost is $12.50

($1,560,000/124,800 units). Clearly, the higher unit cost at the budget represents the inability to

meet benchmark throughput rates and, we believe, should be reported as an NVA cost. In our

example, there are not enough units to be produced over which the cell’s fixed costs can be spread.

As a result, the average unit cost at the budget is higher than at practical capacity because the cost

of not producing is being spread over the units that are produced. Therefore, one could argue that

the benchmark $12.50 per unit represents the cost at which there is no throughput inefficiency to

burden the units at the planned level of production.

The cost at the benchmark can be perceived as the “true” or target cost at which units

should be produced, given both current benchmark technology and Acme’s current practical

capacity. Cost applied to output is $375.00 conversion cost per hour ($1.56 million/4,160 hours)

times benchmark cycle time 0.0333 hours (4,160 hours/124,800 units), which is $1,300,000
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(104,000 units * 0.0333 hours per unit * $375.00 cost per hour). The unapplied cost ($260,000)

represents the cost of underutilizing capacity rather than a cost of manufacturing products. Thus,

the assumption in this report is that the inability to meet the benchmark output is not a true cost of

production but rather a non-value added cost.

If cell technology is current and comparable to benchmark technology, then efforts at cost

control by management would be misguided if they did not focus on capacity management, that is,

by reducing cycle time and increasing throughput rates. On the other hand, if Acme’s technology

lags benchmark technology, then the non-value-added cost can be eliminated only by investments

in additional technology and should not be attributed to cost control failures by operations

managers.5  Based on this premise, cost reports should show $12.50 rather than $15.00 as the

correct conversion cost for toasters. Thus, non-value added cost is not applied to products but is

highlighted and remains unapplied in the cost center. When aggregated across the organization,

non-value added cost provides powerful strategic information to evaluate operations.

The above assumptions can also be used to prepare year-end reports to evaluate cell

performance. Suppose that 70,000 units are actually produced during the year. Both shifts operate

continuously (i.e., 4,160 total hours) and conversion cost incurred is $1.8 million, again assuming

that all conversion costs are fixed relative to output. A year-end performance report is shown in

Table 3.

                                                
5 Note that non-value added cost does not represent the opportunity cost of lagging behind benchmark technology.
That cost is the profit margin on lost sales.
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Table 3

Acme Inc.
Toaster Cell

Year End 20X1
Plan Actual Variance

Conversion cost incurred $1,560,000 $1,800,000 $240,000 U

Conversion absorbed by output 1,300,000 875,000 425,000 U

Non-value added $260,000 $925,000 $665,000 U

The $240,000 variance for conversion cost incurred represents a spending variance. This is a 'true'

spending variance that represents price changes, waste, and additional costs associated with

utilizing cell resources. The $425,000 variance in conversion cost absorbed (charged) to output

represents the inability of operations to produce at planned output. This variance is the

responsibility of operations managers who produced 70,000 units rather than the throughput plan

of 104,000 units. Thus, the $425,000 variance represents a 'volume variance', which is the increase

in cell cost that could not be applied to products relative to the budget or plan ($12.50 * (104,000

units - 70,000 units)). Total non-value added cost has increased to $925,000 which represents the

combination of the 'volume' variance of $685,000 (12.50 * (124,800 - 70,000)) and the $240,000

spending variance.  While the above examples describe the ways a company might report cycle-

time internally, the next section describes how Parlec, Inc. actually incorporates cycle time metrics

within its internal information system.

VI. Parlec, Inc.’s Cost  & Control Reports 6

Parlec, Inc. is a private, tool-making company with 2001 revenues of $20.5M. Parlec uses 500

industrial distributors and a 250-page catalog to market its products to end customers that use
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CNC tool-cutting devices. Customers include the big-three domestic automakers and other major

manufacturers like Boeing, John Deere, and Caterpillar. Parlec has six distinct product lines that

range from the commodity-type toolholders that sell for as much as $1,000 a unit, to multi-

function workholding machines that sell for $20,000 in a marketplace with only three primary

competitors.

Parlec markets itself as a one-stop shop and is competitive in all six product-lines. It

maintains over 6,000 active catalog part numbers and another 8,000 components. Eighty percent

of Parlec’s overall sales are made to stock catalog items, while the other 20% are “special” make-

to-order applications. Because the average lot size is 40 units, Parlec has frequent setups and large

setup costs. The raw material component, chiefly bar stock, comprises about a third of

manufacturing costs. The other two-thirds are labor and capital, the latter chiefly flexible CNC

equipment.

Parlec currently employs 120 people in its Fairport, NY facility, 45 of which are classified

as direct (i.e., machinists and assemblers), and another 20 directly support the manufacturing

operation in the areas of engineering, quality, supervisory, or maintenance. Three of these

employees are dedicated to quality control (QC) inspection, assistance, and auditing. Parlec has 40

distinct work centers, 10 of which are manufacturing cells comprised of two or three sequential

machines. Each work center usually has one direct worker who also has inspection and quality

responsibilities. Distributing these latter responsibilities to machine operators allowed Parlec to

reduce its QC support staff from ten to three people.

In 2000, Parlec employed over 220 people and had revenues of $24M, but like other

precision toolmakers Parlec has been severely impacted by the recent economic downturn,

                                                                                                                                                               
6 Data from Parlec, Inc. was obtained from Jay P. Nuccitelli VP Operations on December 11, 2001during a 2-hour,
on-site interview at Parlec’s facilities and a number of follow-up discussions.
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although the company has been able to increase its market share in all six-product lines. Parlec

continues to operate three shifts, in part, because the best (i.e., most flexible) operators prefer to

work on the 3rd shift.

Parlec has five data-collection workstations that capture nearly 500 transactions per day.

At each station, a barcode sheet captures data on time and attendance, set-up, job runs, scrap, and

operation completion. Data is measured in “near-real time” and is posted every five minutes.

Schedules for each work center are centrally posted and are updated daily, and individual job

sheets list predetermined times for move hours, queue hours, and set-up hours for each job. The

sheets also break down time on a per piece basis. Parlec assigns one of its better machine operators

to create the standard cycle time per part, which is measured on a part-to-part basis.

Jay Nuccitelli, VP Operations, oversees manufacturing production, materials management,

and plant maintenance. One of his most pressing concerns is training machine operators to become

multi-skilled and certified in order to address bottleneck operations. Jay regularly monitors work

center and production cell performance and continually seeks to reduce tooling and processing

costs, especially in bottleneck centers. To accomplish these goals, Jay and other top executives

converted Parlec into a focused-factory that isolates costs by product line. Because one of the six

products is purchased, Parlec has five “focused factories” that Jay evaluates on two different tiers.

The first tier is at the gross margin level, which is computed as revenues minus standard cost of

goods sold. The second tier is the manufacturing margin, which basically measures actual

expenses like direct labor cost, variable and fixed overhead expense, as well as manufacturing

absorption and variances. The overall dollar amount left over after subtracting these expenses and

corresponding overhead represents Parlec’s manufacturing margin (See Exhibit I).

--------------------------------------------------------------.

Insert Exhibit I about here
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---------------------------------------------------------------.

Parlec’s gross margin usually exceeds manufacturing margin because gross margin is

calculated using ideal time and labor standards as well as ideal material allowances. The

differences between gross margin and manufacturing margin indicates where Parlec is more or

less efficient compared to plan. Exhibit I pinpoints labor cost inputs versus absorption outputs as

well as variations in actual overhead expenses. Because Jay monitors daily the variance between

production earned hours versus payroll hours, he always knows if Parlec is behind or ahead of the

plan. For example, Parlec’s information system enables Jay to report that cycle time averages 4.2

minutes per piece in the C40 manufacturing cell of the toolholding focused factory.

A yearly sales forecast is made for each product, with budgeted sales broken down by unit

for each line item. Since Parlec is not a seasonal business, the annual sales forecast is divided into

52 equal weekly buckets on a unit basis. The product-unit forecast generates a load profile for

each work center that indicates how many actual hours are needed. The budget is prepared once a

year and is monitored quarterly, although Jay examines work center performance on a daily basis.

Parlec uses a SYMIX® enterprise resource system that incorporates forecasts and product

standards. The SYMIX® system also permits users to load in efficiency and capacity utilization

factors. Jay views the standard cost as what the product should cost based on optimal cycle times

and actual labor rates, but recognizes that a variety of factors (QC training and other meetings,

machine downtime, set-up delays, etc.) will lead to sub-optimal performance. He loads an 80%

utilization factor for scheduling purposes only, but not for costing purposes – inventories, cost of

goods sold, and gross margins are all computed according to ideal standards.
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Thus for every earned hour at standard, Jay expects to use 1.25 actual hours of labor, but

he does not burden inventory costs with excess or idle capacity.7  Labor is applied on the basis of

actual clock hours, which are compared to standard hours to monitor labor efficiency.

Comparisons between earned and actual hours are made on a weekly, monthly and year-to-date

basis. Jay used to monitor work center performance by units, but because Parlec’s product mix is

so much more diverse, almost all of his monitoring efforts are on the basis of time (i.e., earned vs.

actual hours, cycle time per unit, hours not applied, etc.). Parlec’s Earned Hours Report is

presented in Exhibit II.

--------------------------------------------------------------.

Insert Exhibit II about here

---------------------------------------------------------------.

Regarding Exhibit II, hours applied refers to the actual time clocked on a job by a machine

operator. Hours earned refers t the time allowed by a predefined routing time standard. To

illustrate: Assume job XYZ calls for 10 units with a part-to-part cycle time of 6 minutes per piece

(assume zero set-up time for illustration purposes). Upon completion of the job, the system says it

took the operator two hours complete the job, i.e., the actual hours clocked by the operator. Thus

the applied (clocked) hours would be two while the earned (allowed) hours would be one because

the standard calls for one (6 minutes per unit times 10 units), and the efficiency for job XYZ

would be 50 percent (applied hours / earned hours). Jay goes one step further and measures the

efficiency for the five separate “factories” and the factory overall based on the ratio of actual

payroll hours / earned hours. This latter ratio is more stringent because operators may have time

during the day when they are not clocked on to jobs (company training, downtime, etc.).   On an

overall basis, which is Jay’s primary concern, this method of computing efficiency (payroll hours /

                                                
7 Next year, for example, Parlec is planning for $6.2M in labor and overhead, but the SYMIX® system is costed to
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earned hours) helps him spot areas to focus on and take corrective action. In Jay’s words, “every

time Parlec earns an hour, it offsets an actual expense.” As a result of Parlec’s detailed internal

reporting system Jay indicated that, “Parlec’s financial statements should be a verification of what

we already know – and they are!”

We have included one other report that Parlec prepares on a regular basis even though it

does not relate directly to either focused factories or cycle time. Exhibit III, Parlec’s Quality &

Service Process Performance Index, illustrates the company’s balanced-scorecard, a performance-

measurement scheme that has been widely promoted in the cost management literature. Parlec’s

particular dimensions include quality, delivery, cost, service, technology, and management. What

makes the report so informative is its ability to capture multiple dimensions of performance and to

compute a composite rating of performance. The report clearly illustrates the importance Parlec

attaches to traditional cost variance analysis since each of the four subheadings in the cost

category reflects budget-to-actual comparisons.

--------------------------------------------------------------.

Insert Exhibit III about here

      ---------------------------------------------------------------.

VII. Conclusions

The paper has presented hypothetical and real-world examples to illustrate how cycle time metrics

can be used in focused factories that contain production cells. Cycle time has become one of the

most critical indicators in competitive, manufacturing environments because it helps management

focus on the two key factors in today’s marketplace – fully satisfying customer needs and

conducting operations as cost efficiently as possible. We initially showed how cycle time rates can

be computed at both practical and expected actual (planned) capacity levels, and how cycle time

                                                                                                                                                               
absorb $5.4M. The balance, $.8M, is viewed as idle capacity and will not over-inflate inventory.
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efficiency can be compared and analyzed on either inter-shift or time-series basis. Progress

towards physical benchmarks (i.e., 95% of practical capacity or 80% of payroll hours) can then be

effectively monitored and corrective actions (i.e., redesign product flows, introduce new

technology, reduce capacity, etc.) can be undertaken. In conjunction with traditional accounting

variances, conversion cost rates based on practical capacity and planned levels of output can be

compared to generate a measurable amount of NVA cost. Identifying under-applied conversion

cost as a NVA cost will accomplish two objectives: 1) it will not burden products with excess cost;

and 2) it will direct management in its cost control efforts. In our opinion, cycle time in

conjunction with accounting variances, are key metrics in production cell environments.

We described how Parlec, Inc. has been able to survive the current economic downturn by

identifying bottleneck operations and reducing excess costs. For example, the decision to give

machine operators quality-inspection responsibilities helped reduce dedicated quality staff by

nearly 70 percent. Parlec’s information system clearly shows the importance of actual-to-plan

comparisons and the relationship of earned-to-applied hours. Their use of the balanced scorecard

also illustrates a multi-dimensional approach to performance measurement and should provide a

clear pathway for Parlec to pursue as it both increases market share and regains profitability.
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  Exhibit I
             Parlec, Inc.

     Income Statement
   For period ending December 1, 2001

 Month-To-Date  Year-To-Date

 Actual  Budget  Variance  Actual  Budget  Variance

GROSS SALES 513,815.17 2,505,895.00 (1,992,079.83) 2,394,819.57 4,467,037.00 (2,072,217.43)
SALES DISCOUNTS 153,903.30 842,675.00 688,771.70 743,111.77 1,502,163.00 759,051.23

NET SALES 359,911.87 1,663,220.00 (1,303,308.13) 1,651,707.80 2,964,874.00 (1,313,166.20)

STANDARD COST OF GOODS SOLD 226,408.46 1,056,698.00 830,289.54 1,085,894.76 1,883,678.00 797,783.24

GROSS MARGIN 133,503.41 606,522.00 (473,018.59) 565,813.04 1,081,196.00 (515,382.96)
37.1% 36.5% 34.3% 36.5%

MANUFACTURING COSTS
LABOR
MANUFACTURING 30,129.57 157,065.00 126,935.43 148,655.21 282,716.00 134,060.79
MANUFACTURING ADMINISTRATION 4,804.17 26,656.00 21,851.83 25,894.83 48,003.00 22,108.17
QUALITY 4,545.06 25,615.00 21,069.94 25,486.07 46,491.00 21,004.93
MATERIALS MANAGEMENT 6,940.84 37,692.00 30,751.16 37,084.48 67,846.00 30,761.52
MANUFACTURING ENGINEERING 10,208.49 54,068.00 43,859.51 53,545.72 97,495.00 43,949.28
TOOL CRIB 1,693.97 9,614.00 7,920.03 9,163.67 17,303.00 8,139.33
MAINTENANCE 4,026.71 22,214.00 18,187.29 22,771.17 40,279.00 17,507.83
TOTAL LABOR 62,348.81 332,924.00 270,575.19 322,601.15 600,133.00 277,531.85

OTHER MANUFACTURING COSTS
DEPRECIATION - 80,029.00 80,029.00 80,028.00 160,057.00 80,029.00
PROPERTY TAX EXPENSE - 5,602.00 5,602.00 5,602.03 11,204.00 5,601.97
OTHER OUTSIDE PROCESS (SUB) 1,170.00 2,888.00 1,718.00 13,841.01 5,777.00 (8,064.01)
OUTSIDE PROCESS, HEAT TREAT 2,465.05 16,875.00 14,409.95 10,556.30 33,750.00 23,193.70
INSURANCE (67.20) 9,084.00 9,151.20 7,115.30 18,167.00 11,051.70
FIRST AID & SAFETY 117.00 1,000.00 883.00 1,944.20 2,000.00 55.80
SUPPLIES & TOOLS 36.17 3,334.00 3,297.83 1,648.66 6,667.00 5,018.34
PERISHABLE TOOLS 4,605.82 21,916.00 17,310.18 17,093.81 43,833.00 26,739.19
INSPECTION TOOLS 0.31 8,334.00 8,333.69 1,977.80 16,667.00 14,689.20
ABRASIVES - 2,700.00 2,700.00 723.73 5,400.00 4,676.27
BLACK OXIDE & SUPPLIES - 595.00 595.00 1,662.50 1,190.00 (472.50)
UTILITIES (7,500.00) 9,178.00 16,678.00 (1,342.73) 18,356.00 19,698.73
COLLANTS/OILS - 2,494.00 2,494.00 2,144.55 4,987.00 2,842.45
SHOP FIXTURING 716.97 2,500.00 1,783.03 3,138.10 5,000.00 1,861.90
WASTE DISPOSAL (563.71) 2,250.00 2,813.71 87.66 4,500.00 4,412.34
RENT 40,000.00 40,000.00 - 80,000.00 80,000.00 -
EQUIPMENT RENTALS - - - - - -
EQUIPMENT REPAIR 9,712.98 12,350.00 2,637.02 19,132.43 24,700.00 5,567.57
FACILITY MAINTENANCE 225.04 5,000.00 4,774.96 1,980.54 10,000.00 8,019.46

  Exhibit I cont’d
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FREIGHT EXPENSE - INBOUND 1,607.96 6,750.00 5,142.04 6,581.50 13,500.00 6,918.50
VEHICLE EXPENSE-VAN - 50.00 50.00 39.00 100.00 61.00
PACKAGING 1,459.07 4,250.00 2,790.93 4,973.91 8,500.00 3,526.09
LAUNDRY & UNIFORMS 336.18 553.00 216.82 1,000.81 1,105.00 104.19
SCRAP - 4,558.00 4,558.00 1,329.20 9,115.00 7,785.80
INVENTORY ADJUSTMENTS (13,824.51) 1,554.00 15,378.51 (14,621.19) 3,108.00 (17,729.19)
TOTAL OTHER MNF'G COST 40,497.13 243,844.00 203,346.87 246,637.12 487,683.00 205,587.50

TOTAL MANUFACTURING
EXPENSES 102,845.94 576,768.00 473,922.06 569,238.27 1,087,816.00 483,119.35

STANDARD MANUFACTURING
ALLOWANCES
LABOR APPLIED (33,131.70) (135,251.00) (102,119.30) (148,022.92) (241,099.00) (93,076.08)
LABOR VARIANCES 5,754.47 - (5,754.47) 25,397.36 - (25,397.36)
OVERHEAD APPLIED (97,047.15) (332,080.00) (235,032.85) (393,163.46) (591,967.00) (198,803.54)
OVERHEAD VARIANCE 24,714.04 - (24,714.04) 111,398.72 - (111,398.72)
MATERIAL USAGE VARIANCE (48.11) - 48.11 (2,479.12) - 2,479.12
ROUTING VARIANCE (1,454.65) - 1,454.65 12,899.97 - (12,899.97)
PURCHASE PRICE VARIANCE (343.23) - 343.23 (1,401.18) - 1,401.18
TOTAL MANUFACTURING
ALLOWANCES   (101,556.33) (467,331.00)      (365,774.67) (395,370.63) (833,066.00) (437,695.37)

UNDER/(OVER) ABSORBED MNF'G
COS 1,289.61 109,437.00 108,147.39 173,867.64 254,750.00 45,423.98

MANUFACTURING MARGIN    132,213.80      497,085.00      (581,165.98)      391,945.40      826,446.00 (560,806.94)
36.7% 29.9% 23.7% 27.9%

OPERATING EXPENSES:
SELLING 11,476.26 148,151.00 136,674.74 127,343.70 267,834.00 140,490.30
MARKETING 5,774.23 61,413.00 55,638.77 51,445.24 117,814.00 66,368.76
ADMINISTRATION 14,888.31 150,175.00 135,286.69 139,978.67 272,389.00 132,410.33
SERVICE DEPARTMENT 3,430.69 24,108.00 20,677.31 25,145.42 45,027.00 19,881.58
PRODUCT MANAGEMENT (410.00) 9,543.00 9,953.00 5,632.26 19,084.00 13,451.74
RESEARCH & DEVELOPMENT 6,245.14 40,848.00 34,602.86 39,361.92 75,193.00 35,831.08
OTHER 31,606.01 38,667.00 7,060.99 73,356.00 77,333.00 3,977.00
TOTAL OPERATING EXPENSES 73,010.64 472,905.00 399,894.36 462,263.21 874,674.00 412,410.79

EARNINGS BEFORE TAXES 59,203.16 24,180.00 (981,060.34) (70,317.81) (48,228.00) (973,217.73)

16.4% 1.5% -4.3% -1.6%
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  Exhibit II
             Parlec, Inc.
    Earned Hours Report

       Week Ending December 1, 2001

Tool- Thread- Boring Par- Work MF Other Total
holders ing  setters holding Support   

 Total Direct Payroll Hours         942        152        296        130        120        124             -      1,764
 R&D Hours          60          23          17             -             -             -             -        100
 Other Hours             -             -             -             -             -             -             -             -

W Production Payroll Hours        882        129        279        130        120        124             -      1,664
E Hours Not Applied          35          78            5         (23)          62         (15)         (15)        127
E Hours Applied        847          51        274        153          58        139          15      1,537
K Hours Earned        729          37        228          81          33        202          14      1,324

 Applied % of Paid 96.0% 39.5% 98.2% 117.7% 48.3% 112.1% #DIV/0! 92.4%
 Earned % of Paid 82.7% 28.7% 81.7% 62.3% 27.5% 162.9% #DIV/0! 79.6%
 Earned % of Applied  86.1% 72.5% 83.2% 52.9% 56.9% 145.3% 93.3% 86.1%

  
 Total Direct Payroll Hours         942        152        296        130        120        124             -      1,764
 R&D Hours          60          23          17             -             -             -             -        100
 Other Hours             -             -             -             -             -             -             -             -

M Production Payroll Hours        882        129        279        130        120        124             -      1,664
O Hours Not Applied          35          78            5         (23)          62         (15)         (15)        127
N Hours Applied        847          51        274        153          58        139          15      1,537
T Hours Earned        729          37        228          81          33        202          14      1,324
H Applied % of Paid 96.0% 39.5% 98.2% 117.7% 48.3% 112.1% #DIV/0! 92.4%

 Earned % of Paid 82.7% 28.7% 81.7% 62.3% 27.5% 162.9% #DIV/0! 79.6%
 Earned % of Applied  86.1% 72.5% 83.2% 52.9% 56.9% 145.3% 93.3% 86.1%

        
 Total Direct Payroll Hours       4,297        700      1,494        464        536        536             -      8,027

 R&D Hours        104          23          17             -             -             -            5        149
 Other Hours          94            8          18          24            6            6          33        189

Y Production Payroll Hours      4,099        669      1,459        440        530        530         (38)      7,690
E Hours Not Applied        428        286        133         (77)        202         (29)       (134)        810
A Hours Applied      3,671        383      1,326        517        328        559          96      6,880
R Hours Earned      3,169        253      1,095        277        307        732          92      5,925

 Applied % of Paid 89.6% 57.2% 90.9% 117.5% 61.9% 105.5% -256.0% 89.5%
 Earned % of Paid 77.3% 37.8% 75.1% 63.0% 57.9% 138.1% -245.3% 77.1%
 Earned % of Applied  86.3% 66.1% 82.6% 53.6% 93.6% 130.9% 95.8% 86.1%
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    Exhibit III
              Parlec, Inc.

  Quality & Service Process Performance Index
   Fiscal 2001 – 4th Quarter

 Quality Delivery Cost  Service Technology Management
            

           

External YTD YTD YTD Plan Meantime YTD Employee

Rating Defects/ RGA's Safety Delivery Gross Manufacturing Expenses vs. Response R&D Sales Turn-

 1000 #/million  OTP Margin Margin Below GP Actual to RGA's &  % of over

% % of Forecast % of Forecast % of Forecast Inventory Complaints Forecast %

             

Performance 16.8 1,594 312 98.4% 81.0% 78.0% 93.1% 96.4 12.3 7 86.8% 57.8%
             

10 14.7 1270 360 100 103% 103% 97% 98% 8.5 days 10 103% 16
             

9 14.8 1280 324 99.5 102% 102% 98% 97% 9.0 days 9 102% 17
             

8 14.9 1290 288 99.0 101% 101% 99% 96% 9.5 days 8 101% 19
             

7 15.0 1300 252 98.5 100% 100% 100% 95% 10 days 7 100% 20
             

6 17.0 1350 216 98.0 101% 101% 101% 94% 11 days 6 101% 22
             

5 19.0 1400 180 97.5 100% 100% 102% 93% 12 days 5 100% 24
             

4 21.0 1700 144 97.0 99% 99% 103% 90% 13 days 4 99% 27
             

3 24.0 2100 108 95.0 98% 98% 104% 85% 14 days 3 98% 30
             

2 27.0 2500 72 90.0 96% 96% 105% 80% 15 days 2 96% 33
             

1 35.0 3500 36 80.0 94% 94% 106% 70% 20 days 1 94% 36
             

0 >35.0 >3500 >36 <80.0 <94% <94% >106% <70% >20 days 0 <94% >36
             

Score 6 4 8 7 0 0 10 8 5 7 0 0
             

Weight % 10% 10% 10% 10% 10% 10% 5% 10% 5% 5% 10% 5%
             

Value 60 40 80 70 0 0 50 80 25 35 0 0

     

              4th Quarter 2001 Rating ====> 440
     


