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Readings

7-1: “Managing Shared Services with ABM” by Ann Triplett, Jon Scheumann, 
Strategic  Finance (February 2000).

This article outlines the benefits of using shared services (i.e., finance and accounting services) in large companies such as Ford Motor Company, Sun Microsystems and Marriott. There is also a discussion of how activity-based management (ref: chapter 4) is used to manage the costs of these shared services.

Discussion Question:
1. How do concepts for cost management of shared services differ from the concepts and methods presented in Chapter 7?  
2. Who are the customers referred to in the article?
3. What do you think is the best way to manage the costs of shared services such as finance and accounting?
7-2 “Simpler than ABC New Ideas for Using Microsoft Excel for Allocating Costs” by Craig Keller, Management Accounting Quarterly (Summer 2005), Vol. 6, No.4

This article looks at a new method for service department cost allocation using Excel. It includes important tips about making a useful Excel spreadsheet and it also factors in alternative methods to compare against accounting for service department costs. 

Discussion Questions:
1. Define an argument against the use of service department allocations. 
2. In what cases should service department allocations be used instead of activity-based costing?
3. What are some key factors in making a useful Excel worksheet?
4. Explain why the matrix method can be seen as more efficient than the traditional method.



 (
Cases
)

7-1  Southwestern Bell Telephone

In the fall of 1989, the Texas Division of Southwestern Bell Telephone Company (SWBT) was facing considerable earnings uncertainty. Nine months had passed since the Texas Public Utilities Commission (PUC) had initiated an inquiry into SWBT’s earnings in Texas. The Company was trying to negotiate a settlement but was having difficulty reaching an agreement with the commission staff and other interested parties. One group was proposing a decrease in SWBT revenues that would result in a 76% reduction in the company’s Texas revenues and adversely affect Southwestern Bell Corporation’s stock price.
	At the same time that the PUC was investigating alleged overearnings related to SWBT’s Texas intrastate operations, company officers in Texas were trying to meet budgeted net income objectives. These targets were necessary to keep earnings growing at a conservative yet steady rate. With actual data already available for much of the year, it was apparent that the overall target for 1989 might not be met. One of the main causes of this probable shortfall was the decrease SWBT was experiencing in revenues from long distance telephone calls. This decrease was due largely to increased payments in the form of settlements to other local exchange telephone companies in Texas. SWBT’s management was searching for alternatives to the settlement process that would allow the company to retain its fair share of long distance revenues without financially ruining smaller telephone companies operating in the state. 
INDUSTRY BACKGROUND 
In January 1984, SWBT and six other regional telephone companies were divested from American Telephone and Telegraph Company (AT&T). In addition to retaining ownership of Western Electric (manufacturing), Bell Labs (research and development), and AT&T Information Systems, AT&T was allowed to retain ownership of interstate long distance services and a portion of intrastate long distance. Under the provisions of the Justice Department’s Modified Final Judgment decree, each state was divided into Local Access Transport Areas (LATAs). Texas was divided into seventeen LATAs in addition to the standard metropolitan statistical area of San Angelo, which belongs solely to General Telephone (GTE). 
	Long distance calling between LATAs (interLATA) may be provided only by interexchange carriers (IXCs) such as AT&T, MCI, and Sprint. Local exchange carriers (LECs) such as SWBT and GTE provide basic telephone service and long distance calling within each LATA (intraLATA). In Texas, there are 59 LECs. SWBT is by far the largest, serving approximately 6.6 million telephone lines. 
	Because IXCs access their customers through LEC facilities, LECs charge IXCs for using their local networks. Theoretically, these per-minute-of-use charges are based on LEC costs. However, state commissions often inflate the rates to subsidize basic telephone rates, thus keeping them priced below cost. 

INTERSTATE INTRALATA LONG DISTANCE 
When a customer of an LEC makes an intrastate intraLATA long distance (toll) call, completion of the call often requires the use of another LEC’s facilities. For example, a call from Dallas to Denton is an intraLATA toll call that originates in a Southwestern Bell area (Dallas) but terminates in a GTE area (Denton). The originator of the call is billed by Southwestern Bell, which must reimburse GTE for costs incurred in assisting in the call. In Texas, this reimbursement is currently handled through a toll revenue pooling agreement among the LECs. 
	The pooling of intraLATA toll revenues is administered by the Texas Exchange Carrier Association (TECA). Each LEC reports monthly to the TECA administrator not only its billed toll revenues but also its expenses and investment incurred in providing toll service. TECA combines the revenue, expense, and investment information for all 59 LECs and calculates a rate of return equal to billed revenues less expenses (including taxes) divided by investment. Each LEC is allowed to recover its expenses plus the pool rate of return on its investment. 
	In 1987 the pool rate of return was approximately 19%. Although SWBT billed $555.3 million in toll revenues, it was allowed to retain only the total of its expenses ($285.4 million) and return ($147.9 million). The $122 million difference between what SWBT billed and what it was allowed to keep was paid to the pool administrator for disbursement to those companies whose costs exceeded their billed revenues. 
CONCERNS WITH THE POOLING PROCESS 
Southwestern Bell’s managers have several concerns with the current pooling process. One of their major concerns is that few incentives exist for companies to control costs. IntraLATA toll service is a much larger portion of the total operations of many of the smaller LECs than of SWBT. Consequently, each dollar of additional cost incurred by the smaller companies results in approximately one dollar of additional settlements. On the other hand, Southwestern Bell’s retained toll revenues (after settlement with other LECs ) decrease by approximately $1 million for each one percent reduction in its costs. This situation is not conducive to the efficient provision of telephone service and therefore is not in the best interest of the public. 
	The company’s managers also are concerned about the manner in which total expenses and investment related to intraLATA toll service are calculated. Each company’s accountants computes these amounts using procedures developed by the Federal Communications Commission (FCC). The very complex procedures, referred to in the industry as “separations,” allocate monthly journalized expense and investment amounts to various categories of telephone service based on factors developed from studies of call traffic patterns and studies showing how telephone plant resources are utilized. The separations process was developed to provide a means of dividing expenses and investment amounts between state and interstate jurisdictions to facilitate rate setting by regulatory agencies. It never was intended to represent an accurate allocation system. 
	The first step in separations is to divide expense and investment amounts into traffic-sensitive and non-traffic-sensitive (NTS) categories. Traffic-sensitive expenses are primarily variable and are relatively easy to trace to specific categories of service. NTS expenses are primarily fixed. These amounts (over half the total SWBT reports to the pool) are incurred to provide and service connections between customers’ premises and company’s central offices. The same investment is required whether a customer makes no calls, a few calls, or hundreds of calls, and also whether those calls are intrastate or interstate. 

	NTS amounts are separated into three categories: interstate, intrastate toll, and intrastate local. In 1982, the FCC froze at approximately 20% the portion of Southwestern Bell’s NTS expenses and investment allocated to intrastate toll operations. Thus, the initial separation of NTS amounts does not represent the current usage of the telephone network’s resources. However, the interLATA toll and intraLATA toll components of the 20% factor are determined monthly based on relative actual usage. Therefore, if interLATA toll usage is increasing at a faster rate than intraLATA toll usage, less will be allocated to the intraLATA toll category. IntraLATA toll expenses and related investment could be increasing, but due to the separations process fewer dollars would be assigned to the category and thus recoverable through the pooling process. SWBT’s intraLATA toll NTS factor is approximately 8%, whereas the factors of several smaller telephone companies are in the 30% to 50% range. 
	A third concern of Southwestern Bell managers is that revenues from non-joint-provided toll calls are included in the pooling process. For example, consider that the largest intraLATA toll market in Texas is between Dallas and Ft. Worth. Most toll calls between the two cities use only SWBT facilities, but through the pooling process revenues from the calls are shared with the state’s other LECs. Company officials believe both revenues and costs of single-company toll calls should be excluded from the pool, but currently there is no means to isolate those amounts. 
A final concern relates to the telecommunications industry goal of providing adequate telephone service to all U. S. citizens at reasonable rates. All telephone companies as well as the entire nation have benefited from the subsidies that higher cost companies have received from lower-cost companies. If local telephone service, especially in rural areas, were priced to cover its costs, the number of residences with service would be substantially lower. The concern at Southwestern Bell is that subsidization of high-cost companies has exceeded its historical intent; publications of the Texas PUC show that many high-cost LECs are earning well over their authorized rates of return. 
	After reviewing the situation, Southwestern Bell’s senior managers realized they had their work cut out for them. They know that the course of action they recommended would have to effectively address both the concerns of SWBT and the financial needs of the other companies. 
REQUIRED:
1.	Assuming toll revenue sharing will continue to be administered by the TECA, what is the most important modification that could be made to the pooling procedures to produce a more equitable distribution of revenues from the perspective of Southwestern Bell? 
2.	Should SWBT officials negotiate changes in the subsidization procedures directly with the other Texas LECs or take their concerns to the state Public Utilities Commission and seek mandated changes? 
3.	What strategy would you recommend to Southwestern Bell managers? How would your recommendation address the four concerns expressed in the case?

(IMA adapted)



7-2  Brookwood Medical Center[footnoteRef:1] [1:  Prepared by Thomas L. Albright and Robin Cooper, © Institute of Management Accountants, 1998. Used with permission.] 


"In 1990, a major insurer asked us to bid on performing all of their open-heart surgeries in the Southeast United States. We prepared a bid by pulling charges on all (not just Medicare) patients we had treated in the four diagnostic related groups (DRGs) and applying the hospital-wide cost-to-charge ratio. We did not get the bid and had no idea whether to be disappointed or relieved. From talks with third-party payers and major employers, we believed that by the mid-1990s we would be bidding for portions of business, like open-heart surgeries, on a regular basis. We realized that we needed a much better understanding of costs at the DRG and individual patient levels if we're to be able to compete effectively." 
—Carolyn Johnson, Vice President of finance 
Introduction
By the end of the 1980s, cost management had become one of the most important issues faced by Brookwood Medical Center (BMC) administrators. BMC faced pressure from managed care providers such as health maintenance organizations (HMOs) and preferred provider organizations (PPOs) to keep medical costs low while continuing to provide high-quality health care services. For the first time, BMC was asked to bid on specific health care services for members of managed care insurance plans. To provide bids that were competitive yet profitable, hospital administrators needed detailed cost information about specific health care procedures. In addition, Medicare and other insurance providers moved to fixed fee reimbursement schedules, paying a defined fixed rate depending on a patient's diagnostic related group (DRG) and severity level. The use of fixed payment rates provided incentives for BMC to identify costs associated with providing health care to specific patients in each DRG. Health care providers realized that reductions in the average length of stay (ALOS) as a result of shorter inpatient hospital stays and increased outpatient services could decrease costs without decreasing the quality of care. 

The New Cost System
As more payers moved to a fixed fee form of reimbursement, BMC administrators determined the existing cost system was not providing sufficiently accurate or detailed cost information. The old methodology provided aggregated cost data by department; but no reliable method existed to trace costs to individual patients or diagnostic groups. The new health care environment required hospitals to compete for managed care contracts and to make strategic decisions based on a solid understanding of costs. 

Jan Kelly, Director of cost accounting, identified the following issues to support the need for a new cost management system: 

· Unexplained variation in practice patterns. Physicians largely drove the health care delivery process through treatment protocols and medical orders that determined patient charges and length of stay. A new cost system could help identify costs associated with specific physician practice patterns. 
· Concern with costs and more appropriate care. BMC recognized the opportunity to reduce tests and procedures for patients (e.g., ordering a component test rather than a whole profile on blood work). Some inpatient testing and care could be effectively done on an outpatient basis due to advances in medications and other technology. Many diagnostic tests and longer inpatient stays may not result in better patient outcomes. 
· Questions regarding effectiveness. Questions concerning the effectiveness of care, especially when evaluating new technology or treatments, were becoming increasingly commonplace. Thus, BMC required more sophisticated cost management tools. 
· Beliefs regarding cost vs. value of care. Balancing the quality of care with the costs of providing care was a fundamental concern for BMC. For example, if a new surgical procedure allows early discharge or little scarring but costs 10 times more than an old procedure, is it necessary for the hospital to offer the new procedure and incur additional costs? Executives had to identify a strategy for new technology and the existing methodology, management began to explore alternatives to the old cost accounting methodology. They required a cost system that would provide a product-line focus, i.e., open heart surgery, diabetes care, rehabilitation, or respiratory therapy, and that would permit segmentation of the patient population. Details of Mason's oncological study were reviewed, and the results reinforced the belief that costs calculated on a facility-wide basis were not helpful for making decisions that were DRG-specific. 
In March 1991, BMC executives hired an Atlanta-based CPA firm to work with Kelly to gain an understanding of departmental operating costs and to build cost standards. They backloaded cost data for 20 months and identified two types of costs, direct and indirect. Meetings were held twice a week with key hospital administrators and clinicians to determine activities that caused costs. 
BMC used a computerized information system known as Transition I (TSI) to assist with standard costing, financial modeling, and forecasting. The software allowed cost managers at BMC to identify activities, link activities to costs, and categorize costs based on predetermined or specific allocation bases. The system also generated simultaneous algebraic equations used to allocate indirect costs to revenue-generating departments. TSI allowed the creation of a database with cost and demographic information that could be sorted by both traditional and nontraditional demographic elements. Detailed information allowed BMC to obtain more accurate measurements of costs to provide care and to monitor and improve the quality of care provided to patients. For example, the patient number, length of stay, total charges, direct costs, and indirect costs for all appendectomy patients treated during a specific time period were summarized by the TSI system (see Table 1). 

Direct Costs
Direct costs could be traced to a patient or procedure and included resources consumed in providing testing services, supplies, pharmaceuticals, and nursing care. Costs for patient testing and procedures (including X-ray, laboratory services, operating room costs, labor and delivery room costs) were associated with each patient, using the internally calculated direct cost for each test or procedure. Major supplies and pharmaceuticals were individually assigned to the patient based on the actual cost of the supply or drug. 
Nursing care costs were driven to the patient level through daily patient classification and room rate charges. These charges were based on the nursing skill level required to care for patients in each specialty area, as well as the average acuity levels in each specialty area. Nursing staff skill levels were divided into three classifications as follows: registered nurse (RN), licensed practical nurse (LPN), and aide. Examples of specialty areas were obstetrics, surgical, psychiatric, and cardiovascular. BMC divided six acuity levels according to the level of clinical attention required by the patient. For example, a direct cost of $123 per day was incurred in the Nursing-MED/SURG department acuity level 1 (see Table 2). 
The cost system produced departmental reports identifying the daily rate by acuity level and the underlying assumptions of the allocation routine (see Table 3). Because the number of minutes required to attend patients varied across acuity levels, the estimated (budgeted) volume of patient days was adjusted for daily service levels, expressed in minutes. The department's budgeted cost was allocated to each acuity level as a percentage of total budgeted minutes. Finally, a daily rate for each acuity level was calculated by dividing the allocated costs by the budgeted volume of days within each acuity level. 

Indirect Costs
Indirect costs such as depreciation, administrative, and general were allocated to revenue-producing activities using simultaneous algebraic equations. The calculations were performed by BMC's computerized accounting system using allocation percentages based on the amount of services provided to other departments. The system allocated costs among several departments with reciprocal service relationships. For example, assume an organization has two support departments, housekeeping, information systems (IS), and two revenue-producing departments, operating room (OR) and emergency room (ER). The IS department manager estimated the housekeeping department consumed 10% of the IS department's activities, while the ER and OR required 40% and 50%, respectively. Thus, the IS department's direct costs of $100,000 were allocated to housekeeping, OR, and ER consistent with the resources demanded (see Table 4). Next, the housekeeping department's direct ($60,000) and allocated ($10,000) costs of $70,000 were allocated to IS, OR, and ER using 30%, 40%, and 30%, respectively. Though the IS department had allocated all costs total $100,000 in the first step, the housekeeping department transferred costs ($21,000) back into the department that had to be reallocated in the second iteration. Iterations continued until the costs remaining in the support departments were too small to be significant. Thus, after multiple iterations, all support department costs were transferred to the OR and ER (see Table 4). 
The cost system used by BMC simultaneously allocated costs associated with all indirect activities to revenue-producing activities based on cost drivers identified by BMC. For example, the education department allocated its costs to various departments including pain management, diabetic services, and emergency room using the percentage of paid hours within each department as the allocation base. Though the process required multiple iterations (see Table 4), the cost management system produced reports after each allocation iteration (see Table 5). When the allocation procedure had completed the final iteration, all costs for support-related departments were contained in the accounts of revenue-producing departments. Thus, education costs were included in the emergency room indirect cost per hour of $142 (see Table 2). 
As the health care environment changed, new information demands were placed on the cost reporting system. The Mason study (discussed in the BMC Introduction) added length of stay as well as direct costs within DRG categories to the cost-to-charge ratio. According to Kelly, "TSI represented a significant step toward understanding and managing the costs of delivering health care services at BMC."

REQUIRED:
1.	Why didn’t the cost data make any sense?
2.	What motivated the managers to build a new cost system?
3.	How does the TSI system attach costs to a patient or procedure?  What are the major design issues?
4.	How is the daily rate determined for the Nursing Med/Surg department acuity level 1?
5.	How does the reciprocal method allocate indirect costs to revenue-producing departments?
6.	Given your understanding of the manner in which TSI allocates costs to patients, would you classify Brookwood’s cost system as activity based?

Table 1 Brookwood Medical Center: Appendectomy Patient Listing
	
	
	
	Direct Cost
	
	

	Patient Number
	Length of Stay
	Total Charges
	Direct Cost Variable
	Direct Cost Fixed
	Indirect Cost
	Total Cost

	1
	3
	$8,486
	751
	164
	1,187
	2,102

	2
	4
	18,394
	2,960
	566
	3,106
	6,631

	3
	2
	7,297
	926
	245
	1,280
	2,451

	4
	2
	12,350
	2,069
	258
	1,556
	3,884

	5
	2
	5,854
	765
	210
	1,152
	2,126

	6
	3
	14,574
	1,966
	395
	2,160
	4,522

	7
	2
	14,289
	2,440
	332
	1,577
	4,349

	8
	1
	5,772
	856
	102
	661
	1,619

	9
	2
	11,589
	1,404
	325
	1,553
	3,282

	10
	2
	8,398
	1,192
	365
	2,045
	3,601

	11
	2
	8,771
	1,033
	225
	901
	2,159

	12
	3
	14,920
	2,626
	295
	2,546
	5,466

	13
	3
	10,320
	1,751
	487
	2,644
	4,882

	14
	3
	8,871
	1,097
	178
	1,460
	2,735

	15
	1
	9,103
	1,998
	221
	1,647
	3,865

	16
	2
	8,365
	1,563
	168
	1,050
	2,781

	17
	5
	13,355
	2,195
	687
	3,237
	6,119

	18
	2
	11,235
	2,414
	258
	2,195
	4,867

	19
	1
	8,976
	1,170
	201
	1,067
	2,438

	20
	5
	18,033
	3,123
	563
	3,457
	7,143

	21
	4
	11,756
	1,739
	229
	1,279
	3,247

	22
	1
	8,068
	1,698
	210
	1,350
	3,258

	23
	1
	8,133
	1,669
	247
	1,257
	3,174

	24
	1
	7,396
	1,232
	160
	825
	2,217

	25
	1
	6,926
	911
	147
	637
	1,695

	26
	1
	7,558
	1,268
	188
	1,141
	2,598

	27
	5
	20,140
	3,151
	468
	3,419
	7,037

	28
	2
	6,211
	718
	167
	843
	1,728

	29
	2
	8,740
	1,324
	189
	1,212
	2,724

	30
	1
	6,931
	779
	140
	736
	1,656

	31
	1
	8,493
	1,345
	152
	1,013
	2,510

	32
	1
	6,580
	1,041
	153
	863
	2,056

	33
	2
	8,646
	1,328
	195
	1,200
	2,723

	34
	2
	11,319
	1,214
	247
	1,424
	2,885

	35
	1
	7,435
	1,042
	161
	817
	2,020

	36
	2
	11,765
	1,564
	267
	1,647
	3,478

	37
	1
	9,822
	1,443
	165
	1,143
	2,752

	38
	2
	10,354
	1,929
	184
	1,669
	3,782

	39
	3
	9,117
	1,117
	126
	1,309
	2,552

	40
	1
	11,097
	1,623
	348
	1,847
	3,818

	41
	1
	9,030
	900
	141
	859
	1,901

	42
	1
	7,659
	1,558
	112
	1,045
	2,716

	43
	2
	9,943
	1,619
	174
	1,217
	3,010

	44
	  2  
	 11,238
	 1,177
	  202  
	 1,273
	  2,651  

	Total
	91
	$443,309
	67,688
	11,017
	66,506
	145,210

	Source: sample of appendectomy patients from TSI data.
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Table 2. DRG 470 - Appendectomy Utilization Report
	
	
	
	

	
	
	
	
	
	

	Department Description
	Product Description
	Direct Cost
	Indirect Cost
	Quantity
	Total Cost

	
	
	
	
	
	

	NURSING - MED/SURG
	Acuity level 1 -- daily rate
	$123.00 
	$190.00 
	1
	$313.00

	
	Acuity level 2 -- daily rate
	          140.00 
	             229.00 
	2
	738.00

	
	
	
	
	
	

	OPERATING ROOM
	Major surgery -- 1 hour
	          174.00 
	             170.00 
	1
	344.00

	
	
	
	
	
	

	OPERATING ROOM SUPPLIES
	Sutures
	            17.00 
	                 7.00 
	5
	120.00

	
	Basic surgical pack
	            17.00 
	                 6.00 
	1
	23.00

	
	Additional OR supplies*
	          118.00 
	               50.00 
	1
	168.00

	
	
	
	
	
	

	RECOVERY
	Recovery level II -- 1/4 hours
	            24.00 
	               11.00 
	3
	105.00

	
	
	
	
	
	

	CENTRAL STORES
	Central store supplies*
	            25.50 
	               58.00 
	1
	83.50

	
	
	
	
	
	

	LABORATORY SERVICES
	Blood profile, potassium, renal profile
	            29.50 
	               11.00 
	2
	81.00

	
	
	
	
	
	

	CARDIOLOGY / EKG
	EKG 3 channel w/o physician in
	            13.00 
	               12.00 
	1
	25.00

	
	
	
	
	
	

	PHARMACY
	Pharmaceuticals*
	          163.50 
	             133.00 
	1
	296.50

	
	
	
	
	
	

	RESPIRATORY THERAPY
	Incentive spirometer
	              4.00 
	                 3.00 
	5
	35.00

	
	New start spirometer & oxygen
	              6.00 
	                 4.00 
	1
	10.00

	
	
	
	
	
	

	EMERGENCY ROOM
	ER visit level II -- intensive
	            80.00 
	             142.00 
	1
	222.00

	
	
	
	
	
	

	DIETARY
	Daily hospital service
	            24.00 
	               18.00 
	3
	126.00

	
	
	
	
	
	

	LAUNDRY / LINEN
	Daily hospital service
	              9.00 
	                 6.00 
	3
	45.00

	
	
	
	
	
	2,735.00

	* Detail of specific items charged collapsed into one line item.
	
	
	
	







	Table 3. Brookwood Medical Center, Department 6103, Nursing MED/SURG

	
	
	
	
	
	
	
	
	

	
	
	
	
	Budget
	$95,759 
	
	
	

	
	
	
	
	
	
	
	
	

	Description
	Budgeted Volume in Days
	Minutes Daily Service
	Budgeted Minutes
	Percent Allocation
	Allocation
	Daily Rate
	
	

	Acuity level 1
	18
	346
	?
	?
	?
	?
	
	

	Acuity level 2
	264
	394
	?
	?
	?
	?
	
	

	Acuity level 3
	199
	464
	92,336
	0.343
	$32,864 
	$165 
	
	

	Acuity level 4
	25
	547
	13,675
	0.051
	4,867
	195
	
	

	Observation
	165
	40
	6,600
	0.025
	2,349
	14
	
	

	Observation
	133
	30
	3,990
	0.015
	1,420
	11
	
	

	All others
	211
	200
	42,200
	0.157
	15,020
	71
	
	

	Total
	
	
	269,045
	1.000
	95,759
	
	
	

	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Table 4. Calculations for Reciprocal Service Department Allocation

	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Service Departments
	
	Revenue Departments

	
	
	IS
	
	Housekeeping
	OR
	
	ER

	Beginning balance
	
	100,000 
	
	60,000 
	
	0 
	
	0 

	IS allocation (100,000)
	
	10,000 
	1
	50,000 
	2 
	40,000 
	3 
	

	Balance after allocation
	
	0 
	
	70,000 
	
	50,000 
	
	40,000  

	Housekeeping allocation
	
	21,000 
	4
	(70,000)
	
	28,000 
	5 
	21,0006 
	6

	Balance after allocation
	
	21,000 
	
	0 
	
	78,000 
	
	61,000  

	2nd IS allocation
	
	(21,000)
	
	2,100 
	
	10,500 
	
	8,400  

	Balance after allocation
	
	0 
	
	2,100 
	
	88,500 
	
	69,400  

	2nd housekeeping allocation
	
	630 
	
	(2,100)
	
	840 
	
	630  

	Balance after allocation
	
	630 
	
	0 
	
	89,340 
	
	70,030  

	3rd IS allocation
	
	(630)
	
	63 
	
	315 
	
	252  

	Balance after allocation
	
	0 
	
	63 
	
	89,655 
	
	70,282  

	3rd housekeeping allocation
	
	19 
	
	(63)
	
	25 
	
	19  

	Balance after allocation
	
	19 
	
	0 
	
	89,680 
	
	70,301  

	Transfer minimal balances
	
	(19)
	
	0 
	
	10 
	
	9  

	Ending balance
	
	0 
	
	0 
	
	89,690 
	
	70,310  

	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	

	1
	$100,000 * 10%
	3
	$100,000 * 40%
	5
	$70,000 * 40%

	2
	$100,000 * 50%
	4
	$70,000 * 30%
	6
	$70,000 * 30%





	Table 5. Brookwood Medical Center, Education Allocation to Emergency Room
	

	
	
	Allocation base: paid hours
	
	
	

	
	
	Budget -- $500,000
	
	
	
	

	
	
	
	
	
	
	
	

	Department
	Paid Hours
	
	Percentage of paid 
	
	Amount allocated

	
	
	
	hours by department
	
	
	

	Pain Management
	2,083
	
	?
	
	
	?
	

	Diabetic Services
	8,993
	
	?
	
	
	?
	

	Emergency Room
	124,212
	
	?
	
	
	?
	

	Monitoring Services
	40,634
	
	?
	
	
	?
	

	Quality Assurance
	21,314
	
	?
	
	
	?
	

	Dietary
	167,411
	
	?
	
	
	?
	

	Collections
	13,650
	
	0.279320
	
	
	$1,396.60 
	

	Outpatient Registration
	19,776
	
	0.404677
	
	
	$2,023.39 
	

	All others
	4,488,783
	
	91.854210
	
	
	$459,271.05 
	

	Total
	4,886,856
	
	100.00%
	
	
	$500,000.00 
	

	
	
	
	
	
	
	
	































7-3 Business Services Corporation


(Adapted from the Computer Service Corporation Case, in Cases in Management Accounting Practice, Volume 2, The Institute of Management Accountants)

The Setting


Meeting Notice

Subject: Allocation of parts overhead to products

Purpose: To decide on an equitable method

Location: Executive Conference Room

Time: 1:00 p.m. Thursday
Attendees

John Stevens, President, Business Services Corporation

Don Vawter, President, Computer Division

Linda Westbrook, President, Business Products Division

Larry Walters, Corporate Director of Accounting


Background


Business Services Corporation has two divisions: the computer division which sells and services desktop and notebook computers, and the business products division, which sells and services copiers, fax machines and other business products.  The company typically sells a number of products to each business customer with the agreement to service the products 


for a certain period.  The service agreement includes all necessary repairs, including labor and parts for these repairs.  The current issue regards the cost of the parts for the products, and how these costs are allocated to the two divisions. Some parts are easily traced to the division, and other parts are not easily traced, as explained in the following transcript of the meeting. 


Transcript


The meeting to decide on an equitable method of allocating parts overhead was held on schedule. The following is a transcript of the discussion.

	John Stevens:  Good afternoon. For some time now, you have been studying various methods of allocating parts overhead to the products we service. As I understand it, no agreement has been reached on a single method that is acceptable to all. I’m pleased with the effort you have been making, but I also feel it  is important we come to an agreement and I feel that we can reach an agreement before we adjourn today. 
	To reach agreement, each of you will have to put aside, to some extent, your division’s particular interest and focus on a financial approach that is in the best interest of the total corporation. I am convinced that our final agreement will turn on a way of allocating this important element of service cost to products based on an association that best recognizes cause and effect. To pride our services properly, we must eliminate the product inequities inherent in our current cost allocation method which, as you know, allocates parts overhead to each product serviced based on the proportionate share of the cost of direct parts used. There are, of course, difficulties in associating indirect costs to product in a practical and cost efficient manner. These points, I am sure, will come out as each of you has an opportunity to state your position on the current and proposed methods. 
	Larry, would you start us off by reviewing our current method in detail and reminding us why it was put in place when it doesn’t seem to work well for anyone today.

	Larry Walters: Thanks a lot for that terrific lead in, John. Or should I say set up!
	Fact is, there was no disagreement with the current method when it was adopted ten years ago. Of course, we had fewer than 25 products then, and they were largely computer systems. It wasn’t until our product line began to grow and the products became substantially different in complexity that the inequities developed. Before I go any further in reviewing today’s method, however, let me run through the definitions and elements of direct parts cost and parts overhead, just to make sure we’re all starting from the same point.


Cost Definitions


Direct Parts Cost: The cost of parts which can be associated with a single product.
Parts Overhead Cost: The cost of parts which cannot be directly associated with a single product and the cost of storing and distributing parts.


Cost Elements


Direct Parts Cost: The cost of parts used in servicing a product. The single product being serviced is identified on the service report. This cost is referred to as “product usage.”



Parts Overhead Cost:
1.	Non-product Usage – The cost of parts used which cannot be associated with a single product because
a. the part is “low value” and need not be reported. (To keep administrative and processing costs to a minimum low value parts costing less than $10 are not reported).
b. the association cannot be made because of reporting error.

2.Inventory Variance – The cost of parts lost, as identified by a physical inventory.

3.	Parts Scrap – The cost of parts scrapped either because of defects, being surplus, or being obsolete.

4. Distribution – The cost of operating the distribution centers which store and distribute all parts for service. 

5. Inventory holding costs – the cost of warehousing the parts until they are used, including insurance, and other costs related to storage 

Any questions? Well then, enough for definitions. Let’s go on to our current method. Today’s method is simply to calculate each product’s percent of direct parts cost and apply it to parts overhead. For example, (L. Walters presented the following chart).
















	
	Direct
Parts
Cost
	
	

Percentage
	
	Parts 
Overhead
Cost
	
	
Total
Cost

	Product A
	$32,000
	
	33.33
	
	$20,000
	
	$52,000

	Product B
	16,000
	
	16.67
	
	10,000
	
	26,000

	Product C
	48,000
	
	50.00
	
	30,000
	
	78,000

	
Total
	
$96,000
	
	
100.00
	
	
$60,000
	
	
$156,000



	
The problem with this method is that the Business Products Division is being overcharged for the products it services for the following reasons:

· Their distribution costs are proportionately lower because they use a significantly higher percentage of common parts. They, in fact, have and need fewer parts in stock to meet their service requirements.

· Because of parts commonality related to the products they service, they have significantly less scrap.


	
While it’s a fact that Business Products is being overcharged, we haven’t changed the accounting methods because Don has not accepted any of the new methods proposed. But Linda has a proposal which might be acceptable. Linda, would you take over at this point?

	Linda Westbrook: Thanks, Larry. John, I agree with Larry’s presentation of my division’s problem. We considered various ways to improve the allocation of costs and settled on this approach as the most practical:

· Allocate non-product usage to products based on product usage or direct parts cost.
· Allocate the other elements of parts overhead cost to product based on the parts inventory by product.

	A parts inventory by product would be established by associating each part number with a product.  For unique parts, this is simple. All of the inventory for these parts would be associated with the unique product. For common parts, an allocation would be made to each product based on usage.
	This approach could be implemented in a few months. The only thing we are lacking is agreement to implement. Don, are you willing to go along with what I’ve described? Or do you have objections to my proposal?

	Don Vawter:  John, if you were to decide based on these two presentations, the Computer Division’s financial report would be adversely affected.
	I don’t agree with anything that Larry or Linda said. My problem is that they have left out a couple of important facts.
	First, they failed to mention that those low value parts, which do not require reporting, are mostly used by Business Products. To allocate them based on usage would unfairly charge my division.
	Second, they propose to allocate the other elements of parts overhead based on inventory “value.” Inventory value will allocate too much cost to the computer division  because we have the most expensive parts but, at the same time, we occupy a much smaller share of inventory space and have a significantly lower number of units in inventory.
	To sum up, I agree that our present method leaves a lot to be desired, but I request that we don’t change unless we can satisfy all our concerns.


Required

1.	What are the objectives of allocating costs to product?
2.	Given the above scenario, what other basis might be used to allocate cost to product?  How would you allocate each element of parts overhead?


 


 (
Readings
)







7-1: MANAGING SHARED SERVICES
WITH ABM




By Ann Triplett and Jon Scheumann

Shared service operations combine the efficiency and leverage of centralization (standardization, economies of scale, and a single base for improvement) with the superior customer service usually associated with decentralization.
Companies try to achieve this balance by drawing together activities performed similarly in various locations across the business (often focusing on transaction processes), standardizing on a common process design that emphasizes high quality and customer responsiveness, and putting in place measurement tools to monitor performance and guide improvement efforts.
Companies choose shared services for various reasons, but lower costs are a primary benefit, as are improvements in productivity and customer service. In addition, some companies see shared services as a platform for growing their business without growing administrative costs at the same rate. 
Ford has been operating a shared services center (SSC) for finance in Europe since the early 1980s, and DuPont, Digital Equipment, and General Electric established shared services organizations in the United States in the late 1980s. A second wave of companies, including Hewlett-Packard, Dow Chemical, Dun & Bradstreet, IBM, and Allied Signal, followed that lead in the early 1990s, and today many of the top 500 companies in the United States have implemented some form of shared services.
Regardless of the services they provide—Payroll, Payables, Receivables, Fixed Asset Accounting, etc.—all SSCs are faced with the same three cost-related questions:
· What causes costs in our operation, and how can we manage them? 
· How do we determine how much to charge each customer for the services we provide? 
· How do our costs compare to those of others, in particular the costs of outsourcers who can provide the same services? 

SSC managers are discovering that activity-based management (ABM) can be used to create a framework that provides the cost information required to answer these questions. Gunn Partners found that 16% of the service centers in its 1999 Global Shared Services Research project have completed their ABM implementation. But even more interesting is that 30% of the companies are in the process of implementing ABM, and an additional 21% expect to implement within the next three years. This means that by the end of 2002 nearly 70% of the research companies will have implemented ABM. These results clearly show the expected use of ABM as an important management tool.

HOW DO WE MANAGE SSC COSTS?
Critical to the success of any shared service center is a thorough understanding of costs and the ability to impact those costs. After all, most SSCs were founded on the premise of saving money for the corporation. Cost management is key—possibly more so than for any other part of the business. SSC managers must understand what activities are performed and how each activity contributes to total cost. They need to understand the drivers of cost—especially the drivers that are completely under their control. For example, an internal driver might be the number of internal approval levels required for a particular transaction.
A methodology to identify and evaluate the potential of improvement opportunities, on an ongoing basis, also should be in place. In operating shared service centers, managers strive to continually reduce the cost for existing services and to free resources for providing other services that customers may want. This information has to be developed and maintained with minimum complexity and cost.
In recent years, many companies have learned that an activity-based model of operations provides all of the information required to effectively understand and manage costs. Through use of this ABM model on an ongoing basis, they manage the business and answer the first question, “What causes costs in our operation, and how can we manage them?”
The success of an SSC depends on cost management, but the ability to understand how customer requirements, actions, and demands for various types of services drive costs also is critical. It’s absolutely necessary for managers to identify which activities are required to provide specific services and understand the external drivers of SSC cost—that is, those factors controlled by customers. The percentage of errors in customer-provided information is an example of an external driver. From this cost information, service prices can be developed, and a center should be able to develop and maintain the information with minimum complexity and cost.
If you need to explain cost information to customers, what language do you use? Answer: The activity-based model of operations can be used and expanded with the information required to determine the cost of providing each service. This process, known as service level costing, involves identifying the activities and costs associated with providing services, using that information to support discussions with customers, and then providing the level of service for which each customer is willing to pay. Customers can relate to this language when you discuss costs in terms of how they are caused by activities.
It’s also possible, with additional detail, to establish differential pricing, that is, to charge customers different prices for the same service. These prices can be determined by identifying the specific impact that each customer has on cost, based on behavior as measured by cost drivers. A model to support differential pricing takes more time to develop and is larger and more complex to maintain, but some SSCs feel that it’s worth the effort.
For many SSCs, service level costing supports the actual charge-out of appropriate costs to customers based on the types of services they receive. For SSCs whose cost is absorbed at a corporate level, the information is equally valuable and can be used to justify and explain decisions made about the services that will be provided. Approximately 60% of corporations who have implemented shared services charge out shared service costs, according to Gunn Partners research.
Furthermore, the research has shown that charging customers a differential rate based on ease or complexity of the transaction hasn’t led to a position of cost or productivity leadership. While charging differential rates in an attempt to influence behaviors is emotionally appealing to the SSC leadership, this isn’t yet a leading practice according to the data.
Ideally, a shared service center should regularly compare its cost of providing a service to the cost at which others can provide the service. But this isn’t always easily accomplished. In some cases, a center can compare service costs with others in a group benchmarking study. For some services it may be possible to obtain information about how much an outsourcing provider would charge.
Here, again, the activity-based model of operations can provide the required information. The center’s cost per output of a service is often the piece of information required to benchmark. It’s also important to know whether this cost has increased or decreased over time, and a well-maintained model will facilitate this comparison. 
One of the challenges is to ensure a valid comparison; the model provides detailed information about which activities are required to provide any given service. Activity costs can be combined in varying ways, if necessary, to arrive at an “apples to apples” comparison for benchmarking.

HOW DO YOU DEVELOP AN ACTIVITY BASED FRAMEWORK? 
Companies go through three phases in the development of an activity-based framework to support a shared service center:
· Initial model building effort, 
· Customer education and service-level review process, and 
· Ongoing maintenance and use of the activity-based framework. 

Typically, an ABM modeling software package is used to ensure that the SSC model can be easily sustained over time.

INITIAL MODEL BUILDING
The steps in this phase, illustrated in Figure 1, are those traditionally required to build an activity-based model. Actual implementation of this phase should begin with a much more detailed work plan. 
These steps encompass all of the effort required to gather activity and cost information, define the relationships among activities, costs, and services provided, then build the information and relationships into a model. The amount of time it takes to do this will vary according to a number of factors including, but not limited to, resource commitment, size, and scope of center to be modeled, project leadership, and prior experience with ABM.

CUSTOMER EDUCATION AND SERVICE LEVEL REVIEWS
Once the model has been built, the center can begin to use the information to communicate with customers. Typically, the first step in this process is for the center to develop a proposed Service Level Agreement (SLA) for each customer. This document consists of information about which services are being provided, the activity-based cost of each service, and historical information about past service levels. The proposed SLA is the starting point for discussions with your clients.
The client reviews should begin with an introduction to the basic concepts of ABM. Accordingly, initial customer education is critical to the successful, ongoing use of an ABM framework. The rest of the session is spent reviewing the services provided, the level of service provided in the past, the basis for costing, and the actual cost of each service.
The detailed information about the activities required to provide each service should be available but used only if the additional detail is necessary. As each service is reviewed, determine whether or not that service will be provided in the future and, if so, at what level. Remember that the types of services, as described above, will impact these reviews. Some of the services are required for all customers, and others are provided based on customer needs and requirements.
Based on the results from each customer negotiating session, the center can prepare a final SLA for signature. Details about how required information will be gathered and reported over time should be included (for example, number of occurrences). The center should also cover agreements about how billing will be accomplished, whether review is allowed periodically, and so on.

ONGOING MAINTENANCE AND USE
A completed and signed SLA doesn’t signify the end of the process, but rather the beginning of an ongoing mutually beneficial relationship between a service center and customer. The three key elements of the ongoing process are:
· Continuous improvement efforts, 
· SLA maintenance, and 
· Benchmarking. 

All of these are linked through the ongoing maintenance of the original ABM model, as illustrated in Figure 2.
Continuous improvement efforts, especially with customer participation, can result in lower costs of services to be incorporated in each ensuing SLA. Information about service cost and customer requirements can support benchmarking efforts. Comparisons can be internal, as in customer to customer, or external comparison can be made to the cost of other service centers or outsourcing service providers. Benchmarking results, in turn, can provide ideas and goals for continuous improvement efforts.
Our work with many clients has demonstrated that a service center goes through three phases during its creation: installation (the “birth” of a center), start-up (the period of bringing a new center under control), and steady state (the ongoing movement into a mode of continuous improvement). It’s in the last of these phases that the benefits of ABM can be realized. In earlier phases, activities aren’t necessarily well defined, and processes aren’t stable. The priorities of a center, then, should be more basic. Each center’s situation is unique, and some may move through the phases more quickly than others. A general rule of thumb for when to consider implementing ABM is the second to fourth year of a center’s existence.
And you can achieve impressive results by using an activity-based framework to manage a shared service center. First, it supports a new way of management. The activity-based cost model provides a more effective means of managing service center operations than can traditional cost statements and cost accounting analyses.
Service level costing results in more satisfied customers because they understand and have impacted exactly what services they will receive for their payments.
An improved understanding of costs and drivers by both service center providers and customers can result in a lower total cost to the corporation as a whole. 
Finally, this effort can provide an improved ability to assess outsourcing, or even insourcing, opportunities. A thorough understanding of processes, activities, and costs results in the information required to make cost-effective and correct decisions. 
As a point of reference, the Gunn Partners research data show that the leaders in cost and productivity are more likely to be using ABM as a management tool than their peers. But these leaders almost certainly would tell you it isn’t a simple exercise and isn’t a “project” to be done once and forgotten. The adoption of an activity-based framework for an SSC requires an ongoing commitment. Your rewards, though, will be great!
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7-2 Simpler than ABC: New Ideas for Using
 Microsoft Excel for Allocating Costs

By: Craig Keller

Executive Summary


This article demonstrates an improved method of service department cost allocation using the functionality of spreadsheets to re introduce a technique first presented in 1965 in The Accounting Review. The method suggested has been made more accessible, and therefore more useful, to practitioners with the functionality of spreadsheets. The solution method presented here also provides the user with a tool to directly assess intermediate (service department) costs and improved traceability.

Reasons both for and against the use of service
department allocations bring up the need for
accuracy, as well as the perception of accuracy,
in the allocation method. Many reasons against allocating these costs refer to the arbitrary nature of the allocation method and the distorting influence of these costs. The accuracy of the assignment of cost is in large part a function of the choice of the correct allocation base, but, having chosen the allocation base, the method used must provide a rational and believable basis of allocation. In the face of the increased use of activity-based costing systems, the
traditional methods of service cost allocations have been replaced. In some settings where ABC may be too costly or cumbersome or does not fit the 
management style, service cost allocations remain in use. Even in cases where it would be appropriate to use reciprocal costing it has been noted that the reciprocal costing method may be passed up in favor of sequential or direct methods. Common reasons cited for this include lack of computing power, lack of training on solving systems of equations, difficulty in explaining results to nonfinancial managers, and the possibility of minimizing the inaccuracies by carefully selecting the proper sequencing of costs. I address almost all of the possible problems mentioned and, by eliminating some of the inaccuracies and complexities of the usual “textbook” solution, open the door to more widespread use of the method in practice.

A Two-Department Example Using Excel

A typical example of the reciprocal method involves the presentation of the relationships as formulas containing both the cost to be assigned from a department and the percentage of the costs of other service departments to be assigned to that department.
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Consider the following example with two service
departments and two products:
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Budget costs of $1,000,000 and $1,800,000 are traced
to Maintenance and Personnel, respectively. Costs are to be allocated to Product A and B according to the value of assets for Maintenance and number of workers for Personnel. Table 1 gives the allocation bases. The typical reciprocal method of solution would construct formulas like the following:

Formula 1:
M = 1,000,000 + 8/43(P) or M = 1,000,000 + 8/45(P) + 2/35(M)
P = 1,800,000 + 1/33(M) or P = 1,800,000 + 1/35(M) + 2/45(P)

It becomes messy at this point because the solutions
for M and P are not the reallocated costs but are instead amounts used to allocate costs to production departments. The solutions include added costs that are double counted because of the reciprocity. This means that the intermediate solutions have no easily explainable meaning and thus are not useful in 
decision making or performance evaluation at the service department level. In addition, according to 
Manes and Livingstone, the specification of the above formulas are incorrect.1

Manes would construct the formulas to solve this problem in the following way:

Formula 2:
M = 1,000,000 + 8/45(P) – 1/35(M)
P = 1,800,000 + 1/35(M) – 8/45(P)

Notice that the equations for M and P include negative coefficients to indicate the outward flow of resources to be used by the other service department.
The solution of the problem (a system of linear equations) requires the construction of three matrices, one square matrix, and two column vectors. The square matrix is constructed using the coefficients from the equations for each variable. In the case of this problem , M and P, Figure 1 re arranges the formulas so that the three matrices can be constructed more easily and accurately.
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Notice that the variables are aligned vertically and the constants are on the right side of the equation.

With this specification, a less time-consuming, more
useful, and potentially more accurate solution method is available that takes advantage of matrix methods and spreadsheet simplicity. In addition, it provides a solution that allows the user to readily identify a total re-allocated cost figure for each service department and then compute allocations to production departments using a simple and more intuitive allocation metric. 

Table 2 illustrates the construction of the solution for M and P based on these formulas put into matrix form. In addition, Table 2 uses Cramer’s Rule a and the Excel function  MDETERMb to solve for M and P. Using MDETERM and Cramer’s Rule is a shortcut method of solving simultaneous equations but is based on the same method of matrix inversion typically shown in textbooks. Table 10 in the appendix shows the Excel functions used to construct Table 2. 

Table 2 illustrates a very simple application of the
corrected method. An additional, more complex example is presented below. The advantage of this method is that M and P re p resent final allocations to the service departments with reciprocal costs included but without double counting.
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This not only provides the basis for further allocation, it is also an accurate measure for the service department itself that can be traced. In the case presented, the maintenance department’s final costs including reciprocal costs equals $1,241,579 and personnel’s costs equal $1,558,421. When examining the outcome, M’s increase in cost over the original $1,000,000 is justified because of its high number of personnel. The Personnel Department, on the other hand, has a low value of assets in place; therefore, its final costs are significantly lower than the $1,800,000 budgeted costs. It is important to remember some key steps to constructing the worksheet.



1.  Start by constructing formulas that take into
account all cost flows in and out of the service department to other service departments only.

2.  Rearrange the formula so that the original costs
assigned are to one side and all coefficients, inward and outward for any given service department are arranged in columns.

3.  The diagonal of the resulting matrix will consist of
values greater than one.

4.  Off diagonal values should be less than zero or
zero.

5.  If summed, the columns should equal 1.
6.  The coefficient matrix forms the basis for the
remaining matrices. There will be one matrix for each
service department plus the coefficient matrix. Service department matrices are constructed by replacing the appropriate column with the column of costs to be allocated. If correct, the given service department matrix will have its assigned pre-allocated costs in the diagonal cell replacing its diagonal coefficient.

7.   Use the MDETERM function in Excel to find the
determinant for each matrix.

8.  Divide the individual service department 
Determinants by the determinant for the coefficient matrix ( Cramer’s Rule). The result(s) are your allocated reciprocal costs for each service department. Summing the individual service departments will find a total that is equal to the total of the pre-allocated costs.

9.  When allocating the costs from the service departments to the production departments, use the total allocation base from the production departments only. Do not include the part of the base accounted for by the service departments.

Tracing Costs from One Service Department to Another

One key advantage for sequential costing systems is the ability to trace costs from one service department to another. The advantage of being able to communicate with managers this flow of costs has often outweighed the advantage of more accurate costing off e red by systems employing reciprocal costs.
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Systems of reciprocal costs presented in many textbooks do little beyond tracing the costs to production or revenue- generating departments.

The system presented here offers the ability to add
traceability between service departments to the reci- procal costing technique. The following section provides an example of how costs can be traced and the results presented to department managers for decision making and analysis. 

Because the reciprocal costs are calculated as a function of the relationship between the inflows and outflows to and from the various service departments that a re-captured in the coefficient matrix and the original budgeted costs, the spreadsheets used already contain the elements necessary to accomplish the tracing of costs: the coefficient matrix and the calculated reciprocal costs. It is important to remember that the costs being traced between service departments are the reciprocal costs so that the calculation of the traced costs is a function of the relationship between the coefficients and the reciprocal costs, not the original budgeted costs (Figure 2). In effect, tracing the costs the decision support specialist reverses the process and can derive the original budgeted amount from the fully reciprocal costs.

The key to making quick work of this process is to recognize that the ratio in each cell in the off diagonal cells in the coefficient matrix represents both an inflow and an outflow of cost.
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Reading the cells down a column provides a listing of the ratios of reciprocal costs allocated to each department listed in the rows. Reading across the rows provides a listing of inflows from each department based on the column heading. It is important to recognize that the ratios do not refer to the budgeted costs. Again, tracing costs using the ratios must be done using the calculated reciprocal costs. 

Table 2 includes a matrix with zeros on the diagonal, where the ratios used to allocate costs are presented as positive numbers. This matrix (Table 2A) is included to simplify the construction of the coefficient matrix and to aid in tracing costs to various departments. The inflow and outflow indicators have been added to illustrate the properties of the cells as representing both inflows and outflows  simultaneously. For example, the cell with .0286 represents the percentage of M’s costs to be allocated as an outflow to P where it is recognized as an inflow. Using this table, it is a relatively straightforward exercise to construct a worksheet for each department that traces inflows and outflows, as shown in Table 3. 

Note that the $35,474 allocated out to P from M is matched by the inflow to P from M in the second table. The $35,474 is calculated by multiplying the reciprocal costs calculated for M ($1,241,569) by the ratio of assets controlled by P (1/35, or 0.0286).
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Again the outflow from P to M $277,053 is matched by the inflow to M and is calculated by multiplying $1,558,421 by 8/45 (.1778), which is the ratio of personnel working in maintenance. The codes for the worksheets above are in the appendix. The example to follow includes a matrix of inflows/outflows and a series of department- specific spreadsheets illustrating the same concept in a larger, more complex example.

An Expanded Illustration

Table 4 presents relationships between five service or
support departments (a-e) and three revenue generating functions (X,Y, and Z). Amounts presented in columns a-e are ratios of an allocation base with sums totaling 1. Costs are direct costs of each department prior to reallocation. 

Formula 3 shows equations written to include ratios for the inward and outward flows of costs for each
service department, and a spreadsheet to apply Cramer’s Rule. The main complexity of this solution
method is that the formulas for each service department need to be carefully constructed to include variables with coefficients that re present what portion of the other service departments costs are to be allocated to that service department and the original pre-allocated service cost as a constant. In addition, each formula for each service department must also include variables re p resenting the proportion of that service department’s costs that are allocated out to other service departments with the coefficients represented as negative numbers.

In Formula 3, variables re p resenting allocations into
other service departments have positive coefficients representing the portion to be allocated to the department from their service departments. Those variables representing allocation out of service departments (xi) have negative terms for coefficients re p resenting the portion of the service department’s own costs to be allocated out to the other service departments. The formulas shown use the same data as Table 4.

 Rearranging again gives us the formulas that can then be easily translated into matrix form.
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Note that the diagonal terms represent values of the own service department. Also, each column is made up of the same variable. Constructing these formulas can help the user to be more accurate in constructing the matrices in the spreadsheet. 

Table 5 illustrates the construction of the coefficient matrix using the formulas presented in Formula 4. Care should be taken to include the proper signs and to include 0 where appropriate. The determinant is included in the table. The determinants of the matrices in Tables 2, 5, and 6 were calculated using the Excel function MDETERM. Dividing each service department determinant by the determinant of the coefficient matrix finishes the reciprocal allocations. The resulting figures measure the cost of operating each service department with all reciprocal costs included. Note that the sum of the service department allocations is equal to the costs originally included. No double counting is involved in this method; there f o re, the allocated costs re p resent intermediate allocations that can be evaluated for planning and control functions. 

Allocation of cost to product or production departments can be accomplished by using the percentage of the cost driver used in each production department relative to the other production departments only. See Table 7 for the final allocations.

Tracing Costs

Tracing costs in this expanded example follows the
same procedure as in the two-department model using a modified version of the coefficient matrix and the calculated reciprocal costs inflows/outflows can be calculated and traced to/from each department and 
connected  to budgeted costs. Table 8 illustrates this concept for the expanded example, with all five departments traced simultaneously. 

Table 9 illustrates a single department tracing inflows/outflows similar to the earlier two-department example. In the interest of space, tables with codes have been omitted for this example but all spreadsheets including individual tracing for all five departments as in Table 9, will be made available on request.




[image: ]

[image: ]

[image: ]

[image: ]

[image: ]



Of course, the formatting and details other than the
basic calculations are left to the user.

Matrix Method Is More Efficient 


The matrix method demonstrated here avoids the double counting problem of the traditional method and provides an intermediate cost, which can be directly associated with each service department. In addition, there is the added benefit of traceability. With the use of a spreadsheet for the calculations, computational complexity is removed as a hindrance to using the reciprocal method, and the technique is easily understandable in a widely used program.

The intermediate numbers used for the final produ- ction allocations also re p resent an accurate and believable measure of the support resources used by each service department. Using these measures, managers can make better decisions about the allocation of  resources, the performance of service departments, and have a better idea of costs to compare to outsourcing alternatives. 

Service cost allocations provide useful information but are sometimes avoided because of the difficulty of performing the reciprocal calculations and the lack of accuracy of the results when using the direct and step methods. The ease of the matrix method when combined with the power of a spreadsheet makes the use of the reciprocal method more efficient, thereby 
increasing the probability that the most accurate method will be used in practice.


Appendix

a. Cramer’s Rule states that the solutions for an unknown, x, can be calculated by dividing the determinant2 of a matrix of the coefficients of the simultaneous equations [B} into the determinant of a matrix of coefficients that have the vector of Ai replaced with a vector of the constants [d], or in solving for A:

A = —lB —Al lBl

Where A is equal to Service Department A’s Costs after all reciprocal allocations have taken place. The numerator, |BA|, represents the determinant of the matrix, B, with the vector of constants replacing the vector of the A coefficients. |B| is the determinant of the coefficient matrix. 

b. The MDETERM function is used in Excel to calculate each determinant thereby simplifying the procedure. To invoke the MDTERM function place the cursor in the cell where you would like the value to appear and type ‘=’. From the pull down menu of functions find the “Math & Trig” category. Scroll down to MDETERM and select. The “function argument” menu box will ask for an array of cells. Type in the cell references of the top left and bottom right cells separated by a “:”. Strike the enter key.
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