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  Abstract 
One of the significant operational distinctions between small and medium-sized 
railway transportation service providers in China and China Railway Corporation 
is that small and medium-sized transportation service providers are entirely market-
oriented enterprises accountable for their own financial gains and losses. To achieve 
the goal of maximum benefit, it is necessary to implement fully market-oriented 
and cost-effective control measures and methods. Combined with the characteris-
tics of small and medium-sized railway transportation service providers, this study 
analyzes the income management of these providers using the cost-volume-profit 
method. The main analysis includes profit balance analysis, target profit analysis, 
and sensitivity analysis. Based on the findings, decision-making indicators are pro-
vided for small transportation service providers in the railway medium- and small-
scale transportation sector to focus on. And based on ensuring the scientific, rea-
sonable, objective, and fair nature of the model, a benefit assessment method is 
constructed for small and medium-sized railway transport service providers. This 
method is based on the multi-level gray model. 
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1. Introduction 

In recent years, China's economy has continued to develop rapidly, while various logistics companies have risen 
rapidly in China. From 2018 to 2020, this country's total freight volume and road freight volume have declined for 
three consecutive years, while railway freight volume and shipping volume show a growth trend. In 2020, this coun-
try's total freight volume was 46.345 billion tons, a year-on-year decrease of 0.5%. Among them, railway freight 
volume was 4.552 billion tons, an increase of 3.2%, accounting for 9.62% of the total transportation volume, an 
increase of 1.94% year-on-year. Compared with 2017, the total road freight was 34.264 billion tons, a decrease of 
0.3% year-on-year, accounting for 73.93% of the total transport volume, a decrease of 2.8 percentage points from 
2017. Comprehensive transportation (including railway, waterway, etc.) accounted for 16.63%, an increase of 0.09 
percentage points compared to the previous year. At the same time, the market share of the waterway cargo continues 
to expand, while the road freight market share has gradually declined. Railway transportation is an important part of 
freight, and freight volume is an important indicator of the development of the national economy. It can be seen that 
it occupies a very important position in the entire freight market (Liu Bin &Yao Peiji, 2020). 

Facing the current increasingly diversified transportation needs and the orientation of national macro policies, 
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coupled with the complex changes in the transportation market and the improvement of service projects, service 
quality, and service level, the transportation services of the Railway Bureau have brought huge challenges. However, 
on the contrary, this also brings huge development opportunities for small and medium-sized transport service pro-
viders in the railway industry that are closely connected to the market (Liu Bing, 2017). 

2. Design of research model 

2.1 Concepts and basic principles of cost-volume-benefit analysis 

This interesting analysis is widely used in corporate forecasting, decision-making, planning, and control. The prin-
ciple is to analyze corporate costs, business volume, and profits to find out its connection law and provide a basis for 
enterprises to formulate business decisions. Apply the principles of the interest analysis to the research of the benefits 
of small and medium-sized transportation service providers in railway, clarify the relationship between the cost of 
railway small and medium-sized transport service providers and transportation products (such as freight turnover), 
profits, etc., and find out the affecting small and medium-sized railway small and medium (Tang Jin song, 2019). 
The key factor of changes in the profit of transportation service providers, and then propose corresponding adjustment 
strategies and control methods in order to provide effective methods for operating decisions and efficiency control 
for small and medium-sized transport service providers in the railway. 

(1) Assumptions of cost characteristics analysis 
The total cost of an enterprise is divided into two parts: fixed costs and variable costs. Operating costs for small 

and medium-sized railroad operators can be divided into fixed and variable costs depending on the nature of the cost. 
Variable costs consist of unit wages, repair costs for medium and large locomotives, maintenance costs for locomo-
tives, maintenance costs for compact cars, freight train inspection costs, and other expenses that vary depending on 
production volume. 

(2) A linear relationship is assumed 
A linear relationship is assumed to include two aspects: 1) the unit price of sales is constant, and the sales revenue 

function is a linear equation, and sales revenue is proportional to the volume sold. 2) Within that range, unit variable 
costs are constant, and variable costs are related to production and sales. Quantities are proportional. Small and me-
dium-sized rail transportation service providers sell transportation products in turnover units. The product is relatively 
mature, the unit selling price is basically stable, and the sales revenue and transportation product sales volume are 
constant. Variable costs consist of unit wages, locomotive replacement/heavy repair costs, locomotive maintenance 
costs, locomotive maintenance costs, freight train inspection costs, etc., and the costs are proportional to production 
and sales. 

(3) Assuming constant fixed costs 
Total fixed costs are assumed to remain constant within the relevant range. Among the operating costs of small 

and medium-sized rail transport operators, fixed costs consist of labor costs, depreciation costs, and daily mainte-
nance costs. 

(4) Assumptions of balance of production and sales 
Under the condition that only one product is produced, it is assumed that the product produced can always find a 

market and that production and sales can be balanced. Currently, the rail transportation market is basically in a state 
of balance between supply and demand, and the market for transportation products is extensive (Zhao Dujing & Zhou 
Wei, 2018). 

For a firm that produces a variety of products, assume that the ratio of original production and sales for each 
product in total production and sales does not change when total production and sales volume change. The transpor-
tation product of small and medium-sized railway operators is freight turnover, and the diversity structure is relatively 
stable. The cost-material-benefit analysis of small and medium-sized rail operators mainly includes variables such as 
fixed cost (F), variable cost (TV), unit variable cost (V), and freight turnover (Q) of transportation operations, freight 
transportation unit price (P), freight sales revenue (S), transportation company profit (M). These variables have the 
following relationship as shown in Equation (1-1). 

M=S-F-TV=P*Q-F-V                                    (1-1) 
The equation contains five interrelated variables that clearly show the quantitative relationship between cost, vol-

ume, and profit, and knowing four of them allows the other variables to be obtained. 
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2.2 Highlights of cost-benefit analysis 

The break-even point, also known as break-even point, break-even point, etc., refers to the volume of business at 
which a company reaches the break-even point. Business volume, the company's sales revenue, is equal to its total 
cost. Determining a product's break-even point is a key component of the basic model of cost-water-benefit analysis 
(Bian Fumin, 2020). The importance of the break-even point is as follows. (1) Helps corporate managers gain a better 
understanding of the relationship between corporate profitability and product sales; This means that sales volume 
must exceed the breakeven point to be profitable. (2) Only the marginal contribution provided by sales volume above 
the break-even point is profit. This is because at this point all fixed costs are already offset by the marginal contribu-
tion provided by the break-even sales volume. The break-even point is usually expressed in two forms: one is ex-
pressed as sales volume at the break-even point, i.e., product sales at the break-even point, and the other is expressed 
as product sales at the break-even point, and the other is expressed as the sales volume of a product when it reaches 
the break-even point. The product has been sold. Methods for determining the break-even point include the funda-
mental equation method, marginal contribution method, and cost-benefit analysis charts. 

(1) Basic equation method 
The principle of the Basic Equation Method is to use the basic algorithm of cost-water-benefit analysis to find 

break-even sales and break-even sales. At the break-even point, the profit is zero, which can be obtained from the 
profit-and-loss equation of cost-volume-benefit analysis. 

Break-even sales volume = fixed cost / (unit price - variable cost per unit)              (2-2) 
Break-even point sales = unit sales price * break-even point sales volume              (2-3) 

(2) Marginal contribution method 
The absolute number of contribution margins is expressed in two forms: unit contribution margin (CM) and total 

contribution margin (TCM). The former is the balance of unit variable costs minus the unit price of a product, which 
reflects the profitability of a unit product, i.e., the amount of revenue provided by each additional unit of product 
sales. The latter represents the total sales revenue of the product minus the total variable costs. 

Contribution margin per unit = Unit selling price - Variable cost per unit               (2-4) 
Contribution margin = sales revenue - variable cost                     (2-5) 

According to the basic formula of the cost-material-interest relationship above, the relationship between contribu-
tion margin, fixed cost and profit can be expressed as: 

Operating Profit = Contribution Profit - Fixed Cost                     (2-6) 
The contribution margin method is a method of directly calculating the break-even point by using the relationship 

between the contribution margin rate, trading volume, and profits. When the total marginal amount provided by the 
product exactly equals the total fixed cost, there is no profit or loss and the breakeven point is reached. The formula 
is expressed as: 

Contribution Margin = Fixed Cost 
Breakeven Sales = Fixed Cost / Unit Frontier Contribution                    (2-7) 

There are two methods to find the break-even point: the basic equation method and the contribution margin method. 
Both methods can reach the same conclusion. 

3. Benefit evaluation method based on multi-level gray model 

The method of selecting evaluation indicators is mainly based on the basic concept of the analytic hierarchical 
process. In other words, in the case of complex problems, the relationship between the influencing factors of each 
indicator is clear based on an in-depth analysis of the problem. The relationship is divided into several, the relation-
ship between indicators at the same level is basically the same, each level has a certain relationship with the upper 
and lower levels, and an orderly hierarchical structure model is established according to the following order. rela-
tionship between layers. According to the basic idea of the analysis layer process, the company's basic situation 
introduction and cost and budget analysis are combined, focusing on the transportation and production status from 
the perspective of financial and non-financial indicators. A comprehensive evaluation of enterprises as well as 
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enterprises, combined with the existing evaluation indicators of enterprises' economics, strategy, management, etc., 
the purpose of profit evaluation in all aspects and levels, now evaluates the transportation efficiency of enterprises in 
the operating unit (Ma Jianyi & Xu Hong, 2018). The standard layer of the benefit evaluation index evaluation system 
is classified by dividing expenditure, operation workload, operation fixed cost, operation variable cost, transportation 
cost revenue, management factor, and facility factor into 7 elements. 

From a logical point of view, the clarity and coherence of the indicators are discussed based on the correlation 
principle of each benefit indicator, representing the respective external language, the normative nature of the expla-
nation, and the internal logic and rationale. Indicators. The principles of objectivity, practicality, and comparability 
are all presented so that the fairness index can produce good results, and the accuracy of incentives and sensitivity is 
related to the rationality and utilization of the index. decide. index performance. Based on the eight principles with 
clear meaning and logic, from the point of view of commercialization of small and medium-sized rail transportation 
operators, through comparative analysis of correlation, consistency, and clarity of indicators of the same level, oper-
ation, operation fixed cost, operation variable cost, transportation profit, and management factors, facility factors will 
be selected, and these 7 indicators will be continuously improved among the 5 principles of indicator performance. 

4. Conclusion 

Considering the characteristics of railway operators, this study summarizes the composition of railway transporta-
tion costs and compares and analyzes the methods for calculating operating costs, lump sum costs, and step-by-step 
costs. Combined with the principles of cost-benefit analysis, cost-benefit is chosen as the primary analytical method 
for conducting benefit-control studies of small and medium-sized rail transit service providers. It systematically out-
lines major analysis contents, such as profit balance analysis, target profit analysis, and sensitivity analysis. It also 
presents decision-making indicators that small and medium-sized railway transportation operators should focus on. 
Both heavy-duty and medium-duty rail transit service providers offer a proven methodology for decision-making and 
profit control. Cost and benefit management itself is a very complex task. There are differences in the cost and profit 
composition among various companies. There are differences in cost analysis and weighting parameters among dif-
ferent companies when using a cost-volume benefit model for revenue management. This model aims to solve the 
problem faced by all transport service providers. It is necessary to conduct a detailed analysis of the cost and benefit 
composition and determine the relevant parameters based on specific certificates and requirements. This is also the 
focus and direction of future research. 
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