
225

Modern Management Forum

Research on the cost control strategy of recycling logistics in the 
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Abstract: logistics cost has an important impact on the return of recycling logistics, and lower recycling logistics cost can achieve 
higher	economic	and	social	benefi	ts.	This	paper	combines	the	activity-based	costing	method	with	the	extension	innovation	method,	uses	the	
activity-based costing method to analyze the logistics operation of a recycling sorting center, decomposes the operation process, establishes 
the operation center, determines the cost driver, analyzes the cost incompatibility through the extension innovation method, and after 
establishing the corresponding primitive model, carries out the expansion analysis and divergence analysis to screen the feasible cost control 
strategy, And calculate the correlation degree and select the optimal logistics cost strategy. On the basis of using activity-based costing for 
cost	analysis,	combined	with	the	extension	innovation	method	to	fi	nd	and	optimize	the	cost	control	strategy,	it	is	more	intuitive	and	operable.	
Through	correlation	analysis,	enterprises	can	quantify	the	expected	benefi	ts	of	diff	erent	cost	control	strategies	according	to	their	own	needs,	
and	help	recycling	logistics	enterprises	make	scientifi	c	decisions.	
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Introduction
Recycling logistics is mainly engaged in the recycling and transportation of waste products. It belongs to the front end of the recycling 

value	chain	and	does	not	involve	the	reuse	of	waste	products.	Its	direct	economic	benefi	ts	are	not	high	and	its	development	is	slow.	Until	
recently, the government put forward the concept and policy of environmental protection and conservation, which promoted the rapid 
development of recycling logistics industry. For recycling logistics business, reducing business costs means obtaining more profits, so 
cost	control	strategy	is	particularly	important	for	recycling	logistics	enterprises	to	reduce	costs	and	increase	effi		ciency	and	enhance	market	
competitiveness. 

1 Business profi le and process analysis of company a
As a state-owned enterprise, company a is committed to the development and system construction of the whole industry chain including 

waste	classifi	cation,	resource	recovery,	recycling	and	intelligent	manufacturing	under	 the	guidance	of	relevant	government	departments	
on green and low-carbon development and circular industrial economy, and to building an intelligent integrated service platform, Create 
a	sustainable	business	model	that	meets	the	economic	and	social	benefi	ts	of	urban	development.	Since	its	establishment,	company	a	has	
developed rapidly, with an average daily waste treatment capacity of 50 tons in 2021. Its main businesses include the design and manufacture 
of	recyclable	classifi	cation	equipment,	the	transportation,	processing	and	sale	of	recyclable	materials.	

The business of the sorting center of enterprise a includes the loading and unloading, sorting, packaging, storage and daily operation 
management	of	domestic	waste.	The	specifi	c	business	process	is	as	follows:	the	cleaning	vehicle	will	transport	the	preliminarily	classifi	ed	
domestic	waste	to	the	sorting	center.	Stevedores	at	the	specifi	ed	time

Complete unloading within. Sorting workers carefully sort and separate sundries without recycling value. Recyclable material 
conveying after sorting

To the packer compressed into a standard square. The compressed recyclables are transported to the warehouse for storage, while the 
worthless recyclables are transported to the waste incineration plant for incineration and power generation. 

2 Activity cost analysis of sorting center
Unloading operation center: unload the recyclables that have been preliminarily packaged and classified in the clearance vehicle. 

Resource consumption is mainly labor cost, and the cost is driven by man hours. The labor cost is 32000 yuan per month, accounting for 9.96% 
of the total cost. 

Sorting operation center: according to the type of recyclables, more detailed sorting is carried out to separate the recyclables without 
recycling value and feed back the miscellaneous data. Resource consumption mainly includes labor cost, electricity cost and machine 
depreciation. Resource dynamic labor hours, power consumption

Machine working hours. Among them, the electricity fee is 5760 yuan per month, the labor cost is 147000 yuan per month, and the 
depreciation cost is 8928 yuan per month, accounting for 48.94% of the total cost. 

Packing	operation	center:	compress	and	pack	the	recyclables	after	fi	ne	sorting	to	form	a	standard	shape.	Resource	consumption	is	
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mainly	electricity	and	machine	depreciation.	Power	consumption	and	machine	working	time	are	the	main	reasons	for	resource	fl	uctuation.	
The electricity cost is 6660 yuan per month, and the depreciation cost is 6696 yuan per month, accounting for 4.04% of the total cost. 

Storage operation center: complete the storage and warehousing management of recyclables. Resource consumption mainly includes 
storage cost, labor cost and fuel cost. Resource mobility is due to storage area, working hours and fuel consumption. The labor cost is 48000 
yuan per month, the depreciation cost is 4464 yuan per month, the storage cost is 47456 yuan per month, and the fuel cost is 9590 yuan per 
month, accounting for 33.23% of the total cost. 

Waste treatment operation center: transporting waste without recycling value to the incineration plant for incineration and power 
generation. Resource consumption mainly includes labor cost and fuel cost. Resource mobility is due to man hours and fuel consumption. 
The labor cost is 6000 yuan per month, and the fuel cost is 7545 yuan per month, accounting for 4.10% of the total cost. 

3 Extension strategy analysis of cost control
In the logistics cost of the sorting center of enterprise a, sorting cost, storage cost and unloading cost are the main costs, accounting for 

48.94%, 33.23% and 9.96% respectively. Therefore, the following uses the extension innovation method to carry out the extension analysis 
around the sorting cost, storage cost and unloading cost, and explore how to reduce these three costs and optimize the overall logistics cost 
strategy of the sorting center. 

3.1 Analysis of incompatibility of cost control
The average daily unloading volume of the sorting center of enterprise a is 30 tons, and a total of 8 unloading workers in 4 sorting 

centers	are	responsible	for	unloading.	As	the	arrival	 time	and	interval	of	 the	clearance	vehicles	are	not	fi	xed,	and	the	amount	of	single	
unloading operation is small, the time is short, resulting in a waste of unloading resources and a high unloading cost. The current unloading 
cost	is	about	35.6	yuan	/	ton.	Considering	the	low	unit	value	of	domestic	waste,	enterprise	a	hopes	that	the	unloading	cost	per	ton	of	recycled	
materials can reach a lower level while keeping the unloading time per unit vehicle unchanged. It is expected to be controlled within the 
range of [0,15] yuan per ton, and the optimal target is zero unloading cost. 

3.2 Expansion analysis and divergence analysis of incompatible problems
The amount of labor costs in unloading and sorting operations is related to the settlement basis and settlement standard. In the 

warehousing operation, the goods can be sent to the storage area more reasonably by adjusting the loading strategy, increasing the density 
of goods, improving the space utilization rate and optimizing the material handling route, so as to reduce the storage cost and handling fuel 
cost, and achieve the goal of saving the total cost. 

Based on the above correlation analysis, divergent analysis is carried out on the corresponding primitives to obtain possible cost 
control	strategies.	After	combining	the	cost	control	strategies	of	diff	erent	parts,	the	overall	cost	control	strategy	is	obtained.	For	employee	
type matter element in unloading operation A13, settlement basis matter element A12 The settlement basis of labor cost in sorting operation is 
matter element A22, coding policy primitive in coding event element A33 Do divergence analysis. 

3.3 Extension transformation and strategy selection
After the expansion analysis and divergence analysis of incompatible problems are completed, the extension transformation of 

primitives is expanded, and the new primitives after transformation are combined to obtain the solution strategy of incompatible problems. 
In the survey, enterprise a believes that the unloading operation of domestic waste in the sorting center is special. On average, each sorting 
center needs about 9 clearance vehicles for unloading operation every day, and two clearance vehicles can be unloaded at the same time. The 
arrival time of the clearance vehicles is mainly in the afternoon, and there are rarely three vehicles arriving at the same time. As the domestic 
waste is pre packaged, the unloading time of one vehicle is about 10 to 15 minutes, which is convenient to handle, and the unloading demand 
is limited. At the same time, the property of domestic waste also determines that there is no need to consider the problem of cargo damage 
during the unloading operation. Therefore, the sorting center only needs limited unloading resources to complete the normal unloading 
operation. The company decided to cancel the full-time unloading post and directly let the clearance driver carry out the unloading operation 
after arriving at the sorting center. The unloading fee is included in the subsidy of the clearance driver in the current month at the standard of 
5	yuan	/	time.	For	unloading	event	A1 The value of the employee type in is replaced by “part-time” instead of “full-time” as the value of the 
employee type, and the new event after the transformation is conducted A'1. 

Item element of unloading cost V1 Reduce and transform the quantity value of the settlement basis in, and reduce the working time by 
half to obtain the new cost matter element V'1 The expense amount is reduced to 16000 yuan, which is new A''1 The intermediate unloading 
cost is reduced to 17.8 yuan per ton as follows. 

Two solving strategies Z11 and Z12 for the incompatibility of unloading operation cost are obtained, in which Z11=A'1, Z12=A''1. 
As the unloading volume of each sorting center tends to be stable day by day, temporary scheduling is no longer required. After 

calculating	the	business	requirements,	the	sorting	center	believes	that	under	the	premise	of	maintaining	the	existing	sorting	effi		ciency,	the	
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number of sorting workers can be reduced from 35 to 30. right V2 Reduce the cost to 126000 yuan and get the item of sorting labor cost after 
transformation V'2. At the same time, in order to sum up the labor cost according to the actual sorting operation and achieve more for more, 
enterprise a decided to pay the labor cost to the labor outsourcer at the end of each month based on the monthly total sorting quantity. The 
specifi	c	standard	is	100	yuan	/	ton	for	clothes,	260	yuan	/	ton	for	plastic,	40	yuan	/	ton	for	paper,	and	the	comprehensive	cost	is	about	130	
yuan	/	ton.	Therefore,	for	labor	cost	matter	element	V2 Settlement basis quantity value in V22 Carry out replacement transformation, and the 
expense amount quantity value V21 And settlement standard value V23 Then the conduction transformation is carried out, and the cost amount 
is changed by 117000 yuan to get a new matter element . 

Two solving strategies z21 and Z22 for the incompatibility of sorting operation costs are obtained, in which z21=V'2, Z22=V''2. 
When the storage strategy of the warehouse changes, both the storage density of goods and the movement line of workers’ goods will 

undergo conduction transformation. The sorting center changed the loading strategy and stacked the standard compressed bags on the fourth 
or	sixth	fl	oor.	Compared	with	the	original	double-layer	loading	strategy,	the	new	strategy	reduced	the	storage	area	by	37%	and	the	total	
travel	distance	of	forklifts	by	15%.	The	total	cost	was	about	100.6	yuan	/	ton.	For	the	quantity	value	of	the	stowage	strategy	in	the	storage	
event element model A3 A33 Do replacement transformation to get the solution strategy Z31 for the incompatible problem of warehousing 
operation cost=A'3. 

Substitute Z11, Z12, z21, Z22 and Z31 into the corresponding compatibility function above to calculate the compatibility degree. The 
compatibility of Z11, z21, Z22 and Z31 is greater than 0. After combination, the control strategy of the overall logistics business cost of the 
sorting center is as follows: 

S1=z11 □ z21 □ Z31 s2=z11 □ Z22 □ Z31

3.4 Evaluation of extension strategy superiority
Enterprise a hopes that on the premise of reducing the business cost of the sorting center, there will be no shortage of unloading 

resources	and	sorting	resources,	and	relevant	businesses	can	still	maintain	the	existing	effi		ciency	and	normal	operation,	realize	cost	reduction	
and	effi		ciency	increase,	and	support	 the	better	development	of	 the	enterprise.	Therefore,	company	a	selected	the	average	business	cost,	
unloading	effi		ciency	and	sorting	quality	as	alternative	indicators	to	measure	the	business	cost	and	the	availability	of	unloading	resources	
and sorting resources. The acceptable range of the average business cost of the sorting center of the new strategy is (0264], the optimal 
range	is	(0180],	and	the	unacceptable	range	is	(264,	∞).	In	terms	of	unloading	effi		ciency,	enterprise	a	requires	that	the	unloading	time	of	
clearance vehicles will not be extended due to the reduction of unloading costs, Therefore, the acceptable range is (0, 15], in minutes. The 
measurement	of	sorting	quality	mainly	considers	the	sorting	effi		ciency,	that	is,	the	ratio	of	the	weight	of	valuable	recyclables	sorted	out	per	
ton	of	recyclables	to	the	total	weight.	The	sorting	effi		ciency	of	the	sorting	center	is	now	92%,	which	requires	that	after	the	adoption	of	the	
new	strategy,	the	sorting	effi		ciency	cannot	be	lower	than	the	existing	level,	and	the	acceptable	range	is	[0.92,	1].	

It can be seen from the calculation results that the full-time unloading workers will be eliminated, the cost settlement method of sorting 
workers	will	be	changed,	the	original	fi	xed	salary	will	be	paid	according	to	the	sorting	weight,	and	the	cargo	loading	strategy	will	be	changed	
to multi-layer cargo loading. Due to the low professionalism and lack of continuity of the unloading operation, the single unloading time is 
extremely limited, so the clearance driver can carry out the temporary unloading operation. The change of sorting workers’ compensation 
method	can	stimulate	labor	enthusiasm	and	improve	sorting	effi		ciency.	The	sorted	and	compressed	domestic	waste	has	low	requirements	for	
storage conditions, short storage time and small space demand. Therefore, the density of goods is improved through multi-layer stacking, 
which reduces the occupation of storage area, and the management cost and cargo damage are lower. 

4 Conclusion
This paper starts from company a, which is engaged in the recycling of household waste, and is based on the key sorting center in 

the logistics system, focusing on the unloading, sorting and storage links in the recycling logistics. In the aspect of cost analysis, activity-
based costing and extension innovation method are combined. Analyze the logistics operations of the recycling logistics sorting center 
through	the	activity-based	costing	method,	fi	nd	out	the	cost	drivers,	classify	the	logistics	costs	incurred	according	to	the	drivers,	and	fi	nd	
out	the	main	costs.	This	paper	uses	the	extension	innovation	method	to	analyze	the	cost	incompatibility	of	diff	erent	logistics	links.	After	
the	basic	element	modeling,	 it	carries	out	the	expansion	analysis	and	divergence	analysis	on	the	possible	infl	uencing	factors	of	logistics	
cost, selects the available strategies from the analysis, calculates the correlation degree, and selects the optimal logistics cost strategy. On 
the	basis	of	activity-based	costing,	 the	use	of	extension	innovation	method	is	helpful	 to	fi	nd	and	combine	more	logistics	cost	strategies,	
and	the	correlation	analysis	also	quantifi	es	the	benefi	ts	of	diff	erent	strategies,	which	has	stronger	objectivity	and	operability,	and	is	helpful	
to	the	scientifi	c	decision-making	of	recycling	logistics	enterprises.	Due	to	capacity	constraints,	 the	research	in	this	paper	still	has	some	
shortcomings, such as only analyzing the three links of unloading, sorting and warehousing in recycling logistics, but not analyzing the 
links of packaging and transportation. In addition, the evaluation index of cost strategy in practical application often needs to consider more 
factors. For the convenience of research, this paper only selects three main factors. 



228

Volume 6 Issue 12

References
[1] Renhu Liu Research on quality cost control strategy of f enterprise based on extension innovation method [d]Guangdong University of technology, 2021
[2] Xiufang Zhang Application of extension innovation method in enterprise cost control [j]Accounting newsletter, 2019 (23): 83-90
[3] Yang Du Research on cost control strategy of s logistics enterprise based on extension innovation method [d]Guangdong University of technology, 2017
[4]	Shenxia	Gu	Research	on	logistics	cost	control	strategy	of	H	company	based	on	supply	chain	[d]Donghua	University,	2014
[5] Chunyan Yang, Wen Cai Research progress of correlation function in extension set [j]Journal of Guangdong University of technology, 2012,29 (2): 7-14
[6]	Tieping	Wu	Research	on	cost	control	of	infrastructure	projects	in	Hunan	Institute	of	engineering	technology	based	on	matter	element	extension	[d]Central	
South University, 2012
[7]	Xinyang	Li,	Yimiao	Zhang	,HuiYan	Wang,	et	alRecycling	and	reuse	of	logistics	waste	[j]North	economic	and	trade,	2021000	(008):	123-125
[8] Bing Wang The Sixth China recycled paper industry conference was held in Yangzhou [j]Resource regeneration, 2022 (8): 4
[9] Dan Xu Research on sorting operation optimization of express distribution center -- Taking company a as an example [j]Logistics technology, 2015,34 (2): 
4
[10]	Shengnan	Liu	Research	on	location	selection	of	express	sorting	center	in	urban	area	[d]Hefei	University	of	technology,	2019
[11]	Guanbin	Nong,	We	Tang	iResearch	on	the	path	to	improve	the	effi		ciency	of	traditional	warehouse	manual	sorting	[j]China	market,	2021000	(003):	169-
170
[12] Yonggang Pan, Yanju Tang, Yutao Cheng Rebuild a new recycling system of renewable resources with the green sorting center as the key node [j]
Resource regeneration, 2022
[13] Guido vaupelA new sorting method to improve storage throughput [j]Modern manufacturing, 2019 (19): 2
[14] Xiaochuan Guo, Xiaoying Zhang, Lei Zhang Research on digital technology convergence, strategic change and resource based enterprise performance [j]
Scientifi	c	management	research,	2022,40	(4):	8
[15]	JinchangHu	Order	allocation	optimization	of	multi-layer	shuttle	sorting	system	[d]Shandong	University,	2016

About the author: author 1: Chen Lintong (1996-), male, from Wenzhou, Zhejiang Province, is a 2020 master of logistics  engineering 
at Zhejiang Wanli University, majoring in global procurement and supply chain management. 

Author 2: Xu Ling, corresponding author. Female, graduated from Nanjing University, majoring in accounting, doctor, master 
supervisor.	American	certifi	ed	public	accountant,	associate	professor	of	Zhejiang	Wanli	University,	deputy	director	of	the	Institute	of	fi	nance,	
leading talent in Ningbo, and development consultant of Ningbo jishigang town. Director of China Association of foreign economic and 
trade	accounting,	member	of	China	Association	of	artifi	cial	intelligence.	


