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Abstract.In this paper, through analyzing the current cost management process of a steel pipe
enterprise, the disadvantages of the method used in the enterprise is pointed out. Cost deviation can
be greatly reduced by using Activity-Based Costing. Finally, a cost management system is
developed.

Introduction

With the rapid development of science and technology, the production cost structure of the
enterprise has changed greatly, the make to order method replaces the traditional mass production
and competition between enterprises trend to be furious after China joins WTO. Enterprises must
control cost effectively if they want to survive in fierce market competition[1].

The traditional cost accounting method values the direct cost, but the distribution of indirect cost
is based on the direct labor hours or machine hours [2] [3]. When product type is few or indirect
cost proportion is little, traditional cost accounting method could provide accurate cost information.
However, as time goes on, cost structure changes greatly, the proportion of manufacturing cost
increases. In this case, product cost could not be calculated correctly with traditional cost
accounting method and Activity-based costing may be more suitable for the enterprise[4].

Activity-Based Costing reaches deep into activity level from traditional product level through
controlling the key point. With Activity-based costing, all expenses can be distributed more
reasonably and work flow can be optimized [5][6].

The status of cost management in a steel pipe enterprise in tianjin

In this enterprise, the process flow diagram of welded pipe production is shown in Fig. 1.
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Fig. 1. = The process flow diagram of welded pipe production.
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In this enterprise, traditional cost accounting method is used to calculate the costs of steel strip
and welded pipe — ie the raw material cost and waste recovery amount are taken as direct raw
material cost, but the expenses, such as wages and electric charges, are distributed to products based
on product weight. Corresponding computational formula of distributive law is as Equation 1.

CAka (1)

r =

Where
r distributive law

Cr unit standard cost, such as wages, electric charges and spare parts expenses, of model k
of welded pipe (k=1.2.3.....n)

P+ output of model k of welded pipe in this month
n the quantity of welded pipe type
Through analyzing the current cost accounting method, we find it has some problems as below.

a) Depreciation expenses of equipment are not considered with the current cost accounting
method. In this enterprise, depreciation expenses are not distributed to each month according to
depreciable life when dealing with depreciation expenses, which will lead to cost deviation when
calculate the costs of semi-finished and finished goods each month.

b) The current cost accounting method takes expenses, such as sales and management expenses,
as period expenses, not product cost, it will also lead to cost deviation.

c) The type of product is too many and the output ratio between some types even reach to
hundred times. Traditional cost accounting method will also lead to cost deviation in such case.

d) This enterprise only considers slitting and tabulation process when calculate welded pipe
costs, but the tabulation process includes many working procedures as Figure 1. All these working
procedures are combined into one process with traditional cost accounting method, which may lead
to distortion of cost information.

Feasibility and necessity analysis of implementing Activity-Based Costing

A. Necessity analysis

a) The product cost structure changes. Traditional cost accounting method will lead to
inaccuracy of manufacturing expenses and cost information.

b) Welded pipe production has lots of production processes as Figure 1. These intermediate
processes are not considered with traditional cost accounting method .

c) Period charges are not considered when calculating product costs, which must lead to cost
messages inaccuracy.

d) To meet the needs of market competition and steel pipe enterprise transformation.
B. Feasibility analysis

a) With the increasingly fierce market competition, enterprise is willing to master cost
information for setting product prices and reducing costs.

b) Enterprise staff have good professional knowledge and software operation ability.

c) In this enterprise, some production lines have been automated and it owns ERP, MES, WMS
and other information systems. All of these provide foundation for implementing Activity-Based
Costing.

The implementation of Activity-Based Costing in the enterprise

A. Activities determination

The main methods of activities determination are Activity mapping, Activity flow analysis and
Consulting [5]. Activity flow analysis can be used to determine activities through analyzing the
current production situation of the enterprise.

www.manaraa.com



Applied Mechanics and Materials Vol. 529 765

Firstly, all relevant activities of welded pipe production should be analyzed and determined.
Then all activities should be listed. The activities is shown as Fig. 1.

All activities in Fig. 1 are analyzed, cost pools are determined and activities are combined.
Combined activities are listed in Table L.

TABLEI. COMBINED ACTIVITIES

Activities name Activities segmentation
1 | Load material Load material, uncoil, flattening, butt welding
2 | Forming Forming, welding, heat welding line, Sizing diameter and chamfering
3 | Cut off Cut off
4 | Test UT test, ET test, hydraulic test and appearance test
5 | Transportation Transportation activity
6 | Manage Manage activity

B. Cost drivers determination
Each activity should be analyzed and then cost drivers are determined. Determined cost drivers
are shown in Table II.
TABLEII. COSTPOOLS AND COST DRIVERS

Cost pools Cost drivers
1 | Load material cost pool Machine hour
2 | Molding cost pool Machine hour
3 | Cut off cost pool The quantity of welded pipe is cut off
4 | Test cost pool Test times
5 | Transportation cost pool Tons transportation
6 | Manage cost pool Production weight

C. Cost accumulation of cost pool
The cost accumulation of cost pool is according to the actual cost of each cost pool. The cost
accumulation of cost pool of this enterprise in January, 2011 is is shown in Table III.

TABLE III. THE COST ACCUMULATION OF COST POOL IN JANUARY, 2011

Load Forming Cut off Test Transportation | Management | Total
material
Wages and 0 0 0 0 0 603657 603657
additional(yuan)
Depreciation 1255475 | 87495824 | 58836.25 | 57515666 | O 0 15215059
cost(yuan}
Repair 4500.7 17581645 [ 114502 9660035 | 0 0 2883677
charge(yuan)
Consumable 2358645 | 45836876 | 46625.13 [ 74556.28 | 0 0 603136.62
amortization
Transportation 0 0 0 0 186286 0 186286
cost (yuan)
Other charges
(yuan)
Power 2986457 | 380726 32865.68 | 246003 o 0 68945925
fuel(yuan)
Total (yuan) 7050647 | 188986945 | 14977726 | 99231629 | 186286 668902 395765747

=

0 0 0 0 65245 65245

D. Computation of cost driver rate
Corresponding computational formula of cost driver rate is as Equation 2.
R =F 1M,
Where
R

F; the cost of cost pool ¢

M, the total amount of drivers of cost pool

Cost pool cost can be gained from Table III, the total amount of drivers can be gained according
to the actual production situation of the enterprise. Cost driver rate of each cost pool is shown in
Table IV.

2)

i the cost driver rate of cost pool i
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TABLEIV. COST DRIVER RATE

Load Molding Cutof Test Transportation | Management
material
Costpool T0306.47 | 188986045 | 14977726 | 99231629 186236 668902
cost(yuan)
Totalamowrt | 2730 2660 1442444 1442444 2503336 2505336
of drivers
Cost driver 25827 710477 0.104 0.688 7436 26.699
rate

E. Computation of indirect cost of weldwd pipe.
Corresponding computational formula of indirect cost is as Equation 3.

OHizzl:ijDU(izl,ij,m, j=12,3-n) 3)
=

Where

OH, the indirect cost of product i
R,  the cost driver rate of cost pool j
D, the amount of cost driver that product i consumes cost pool j

y

Welded pipe 20.5 X 2.0 X 6.0(diameter:20.5mm, thickness:2.0mm, length:6.0m) is taken as
example, the indirect cost of welded pipe 20.5X2.0X6.0 is shown in Table V.

TABLE V. INDIRECT COST OF WELDED PIPE 20.5x2.0x6.0.

Load Molding | Cutof | Test Transportation | Management | Total
material

Cost 25.827 710477 | 0.104 0.688 7.436 26.699

driver rate

Amount of 243 23 23653 23633 120.36 120.36

cost driver

Indirect 632.75 | 16340.98 | 2456.03 | 16271.87 80495 321335 30810.07

cost(yuan)

Cost accounting system

Cost accounting system mainly includes raw material receiving/delivery/storage management, the
accounting of slitting, the accounting welded pipe production and basic data management
A. Raw material receiving/delivery/storage management

Raw material receiving/delivery/storage management can receive/delivery/balance the raw
material of corresponding month and query the receiving/delivery/storage of raw material, it can
perform statistical computing to the quantity, price and amount of the beginning, ending period and
in-out warehouse of various coil types, it can also realize the functions of query and report printing.

7 Raw material receiving/delivery/storage Q@

Raw material receiving/delivery/balance

Date |Rawmaterial_|Beginning quartiy |Beginning price [Begnring amourt_[in store quartiy |in store price Jna
201107 10303.75 0 0 0 116286 455687
0101 10304 0 0 0 148232 455589
0010 10553.25 24 456031 SzEE5.42 118852 PR
20110 105535 4552 45148 22537317 4176.86 470968
201101 1055375 0 0 0 12722 470388
201101 14525 £ HELT4
201101 145275 4m4 HE2T4
201101 1453 23838 447054
201101 14535 80532 HE3T5
201101 183:25 5082 44462
40782 45343
102054 45152
B2802 #5302
2024 HEEA2
E48.74 468809
141508 45817
F44.04 467556

201107 183275
20110 1833

201107 183°3.25
201107 2327275
20110 232°3

201101 232°3.285
201101 23235

cosocsoooooo oo
cococooooooooo
cococooooooooo

A~ LLIL T T T I ITTTTITIITITIT I=

|

Fig. 2. The interface of raw material receiving/delivery/balance.

B. The accounting of slitting

The accounting of slitting is used to realize the functions of cost accounting,
receive/delivery/balance to steel strip and corresponding query. It can be used to perform statistical
computing to the quantity, price and amount of coil, it can also perform statistical computing to
output and total cost of steel strip and other expenses, such as transportation cost, electric charge and
processing costs, for steel strip production. The interface of steel strip cost is as Fig. 3.
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/< Steel pipe cost =] g3
Steel strip cost
Pl interial st Date [Steelstip | Output [Raw material cost [Processing charges fwast amount | Unit cost [Steel stip cost |
‘Wast amaunt p{201101 126725 969,81 4637263.84 1784568 112631.85 4693.89) 454248367
Fiocessing charges | | 201101 1263 16 260212375 176346 11637626 463953 450344809
Total costs Llaomm 1zs5275 ssera4  1zasiasd 4724033 35567128 469096 1204282436
[eottot 1328 13688 GE50097.5 2551991|  43IA77|  4777.86| Ge2RIZREA
[laoor ssvas  4mezs s0MTTI0EE 77088 1380564 473478 2008574226
201101 351375 1255.29 B0E7525.85 2303885 409264 4819.36 6043638.3
Claomim 4225 061 14468587 56325 205343  467787|  14med7
[ |z01101 42275 1205 201970.02 79216 423118 68132 3
201101 515739 967,82 4507003.25 17809.06 73689.99 459913 445112832
[lzonm 154 130581 173528 64 2402481  73E161)  4p9048| E12393835
laomm sis415 | 17863 84068244 a054| 1538853 461392 6ZE7SRN
201101 515745 £0.07 322325.89 105,37 £515.27 527578 631599
[ |20t sigats | 6s 436139.42 194685  SSR0I3)  AE1367 48812614
201101 51634 481.08 2253580.06 885245 642,31 46225 2223790.2
Cleoon sieaes | 126347 5900000.94 2324938] 0430169 451343 G0RwAE3
[ |z0n0 s1ears | 2167 9862384 62 3867327  97ad71| 4E4d2]  9R030EER
201101 61.7-25 E70.69 334858333 123415 8918085 487967 32T2T4357
(20110 Bavea 9857 £001.2 191381 54233 242 238562 W
< »
e

Fig. 3. The interface of steel strip cost.

C. Basic data management
Basic data management can be used to realize the function of managing the specifications of
welded pipe, steel strip and coil.

Conclusions

The right cost accounting method is very important for an enterprise to calculate the accurate cost.
In this paper, through analyzing cost management status of a steel pipe enterprise, feasibility analysis
and necessity analysis, we find that Activity-Based Costing may better suit the enterprise. Then we
apply Activity-Based Costing to the enterprise. At last a cost accounting system based on Activity-
Based Costing is developed.

References

[1] Banker Rajiv D and Johnston Holly Hanson, “Cost and Profit Driver Research,” Handbooks of
Management Accounting Research, vol.2, pp. 531-556,2006.

[2] Jiliang Yang. A Survey on the Aboad Implementation of ABC.
Accounting Research.2005. (7).

[3] Cooper Robin, “The rise of activity-based costing-part one:What is an activity-based costing
system?”” Journal of Cost Management,Summer, pp.68—73, 1892.

[4] D. Ben-Arieh and L. Qian, “Activity-based cost management for design and development
stage,” International Journal of Production Economics, vol.83, pp. 169-183, 2003.

[5] Wenya Li and Jianzhong Nie, “The research of Activity based costing management ,” Modern
Business Trade Industry,2010.(13).

[6] D. Waetyens and W. Bruggemar, Barriers to successful implementationof ABC for continuous
improvement: a case study, Int. J. Prod. Econom, pp.39-52, 1994.

www.manaraa.com



Mechanical Automation and Materials Engineering I1
10.4028/www.scientific.net/ AMM.529

The Research on Cost Management of Steel Pipe Enterprise Based on Activity-Based Costing
10.4028/www.scientific.net/ AMM.529.763

www.manaraa.com



http://dx.doi.org/www.scientific.net/AMM.529
http://dx.doi.org/www.scientific.net/AMM.529.763

Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.

www.manharaa.com




