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Abstract 

State-owned geological exploration units, as the backbone of geological prospecting, 
determine the level of achievement of the geological prospecting. This paper objectively 
attempts to establish an exploratory evaluation system on competitiveness of state-owned 
geological exploration units, and proposed to these suggestions on how to enhance the 
comprehensive strength of state-owned geological exploration units on the level of talent, 
equipment construction, financial management and other aspects. 
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1. Introduction 

China's geological industry has entered a new stage at present, and service to build a well-off society 
in an all-round way will be as the central task of the geological exploration industry in a period of 

future. State-owned geological exploration units are important force of geological industry, and their 
exploration ability as well as competitive ability is the key elements to achieving goals. Therefore, 

there will be a certain theoretical and practical significance to understand the competitive ability of 
the geological exploration units, and to evaluate overall strength of geological exploration unit 

objectively and scientifically. 

2. Research Idea 

Competition ability is the object shown in the competition activity, so it is a kind of ability to archive 

success in the competition. Competition is a common phenomenon in social economic activities. 
Under the condition of market economy, enterprises will develop itself and improve the social 

productivity through orderly competition. From the planned economy system to market economic 
system, Geological exploration unit has been playing an important role in the social development. In 

the market economy system, the ability of the geological exploration units is determined by their 
internal factors restricting, as well as affected by external environment, but the internal factors are 

crucial, such as material conditions of production, management of information resources. If a 
geological exploration unit has advanced equipment, reasonable structure, scientific management, 

skilled exploration and development ability, leadership decision-making ability, as well as staff 
cohesion and so on. The exploration capability is the core of state-owned geological exploration units, 

it will succeed in the competing market. Although there will be much difference among state-owned 
geological exploration units such as specialized technical direction, economic strength, personnel 

structure, enterprise process and so on, the state-owned geological exploration units have a lot of 
common as professional team and the main force for geological prospecting in the ability to reflect 

the geological prospecting.so it can be  can be a preliminary understanding of geological exploration 
units competition ability by choosing appropriate indicators and statistical assignment, using the 

corresponding assessment method. 
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3. The construction of evaluation index system 

Considering the availability of data sample, this article takes data from the national geological 
exploration industry inform as the foundation, and selection related indicators  from the total amount, 

per capita, growth into consideration. It covers 6 primary index and 37 secondary index in the  
evaluation index system. 

3.1 Talent level of faculty 

Reasonable personnel structure is the necessary premise to survive and develop for  geological 
prospecting units in the competing market. The measure of talent level of geological exploration units 

is not only considering the absolute level of talents, but also  its talent structure ,such as proportion 
of geological survey personnel,proportion of senior titles, proportion of on-the-job personnel,the total 

number of technical personnel,etc. Specific indexes constitute a shown in the following table. 

Table 1. Talent level indicators 

Primary 
indicators 

Secondary indicators Computational formula 

Talent level of 
faculty 

Proportion of geological 

survey personnel 
Geological survey personnel/on-the-job worker 

Proportion of senior titles 
The number of senior professional title/geology 

exploration 

Proportion of on-the-job 
personnel 

At the end of on-the-job worker/total at the end of 
the worker 

The total number of 
technical personnel 

The final number of geological exploration 
technology personnel 

The growth  of 

geological exploration 
technology personnel 

The annual increase in/on the final total 

3.2 Equipment level 

The technical equipment has a decisive influence on the Geological exploration units’ production and 
business operation activities, it decides the most basic competitive ability of state-owned geological 

exploration unit is. Equipment levels reflects the size of the prospecting ability. Geological 
exploration units Equipment level indicators include Net value of equipment,Equipment net value 

rate,Per capita net value of equipment,The growth rate of Per capita net value of equipment,etc. 
Specific indicators are shown in table 2 below. 

Table 2. Equipment level indicators 

Primary 
indicators 

Secondary indicators Computational formula 

Equipment 
level 

Net value of equipment 
The final net value of 

professional equipment 

Equipment net value rate 
net value of equipment/ original 

value 

Per capita net value of equipment 
equipment net value/total number 

of staff 

The growth rate of Per capita net value of 
equipment 

The annual increase / the final 
total 

3.3 Operation ability 

Operation ability refers to the enterprise the management operation ability, namely the enterprise 
ability to use the assets to make a profit. A geological exploration unit operation ability reflects not 
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only the operations of the unit under the current situation, and to test their ability to compete in the 

future market competition and development capacity. Because of state-owned geological exploration 
unit is different from general for-profit companies, so the operation ability analysis not only refers to 

its assets, liabilities, incomes, aolso includes total assets, net assets per capita, per capita total assets, 
net assets, asset-liability ratio, annual per capita income, per capita income, per capita income growth 

rate, etc. Specific indicators shown in the following table. 

Table 3. Operating ability indicators 

Primary indicators Secondary indicators Computational formula 

Operation ability 

Total assets Total assets of 

Net assets Total assets - total liabilities 

The per capita total assets total assets /total staff 

Per capita net assets net assets/ total staff 

Asset-liability ratio Total debt/total assets 

The annual income The annual income of unit 

Per capita income total income/total staff 

Per capita income growth rate The annual increase / the final total 

3.4 Profitability 

Profitability is refers to the enterprise profit ability, also known as enterprise funds or capital 

appreciation ability, usually for a certain period of time business income amount of how many and 
its level of high and low. State-owned geological exploration unit as a non-profit unit, consider its 

profitability not just in the traditional profit index as a reference. According to the geological 
exploration unit features, profitability indicators select the  growth rate of net assets, net assets per 

capita growth rate, per capita labor remuneration, Per capita income growth rate, technical personnel 
monetary work value. Specific indicators form4 shown in the following table. 

Table 4. Profitability indicators 

Primary 
indicators 

Secondary indicators Computational formula 

Profitability 

Growth rate of net assets The annual increase / the final total 

Per capita growth rate of net assets The annual increase / the final total 

Per capita income Per capita income 

Per capita income growth rate The annual increase / the final total 

Technical personnel monetary work value 
Total income/total number of 

technical personnel 

3.5 Exploration ability 

Differing from general enterprises and institutions, the geological exploration units is the nature 

ability of exploration and development. The core mask of geological exploration units is to find 
mineral resources s through a series of exploration activity. So exploration ability become the core 

competencies of the geological exploration units. The measure of exploration ability will be 
geological exploration income, the proportion of Geological exploration income, market income, the 

proportion of market income, per capita of geological exploration income, financial allocations, the 
ratio of Market income and   financial allocations. Specific indicators are shown in table 5 below. 

Table 5. Exploration ability indicators 

Primary 

indicators 
Secondary indicators Computational formula 

Geological exploration income Geological exploration income 
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Exploration 

ability 

The proportion of Geological 
exploration income 

Geological exploration income /total income 

Market income 
total income- the cost of exploration- special 

appropriate funds for geology 

The proportion of  Market 
income 

（total income- the cost of exploration- 

special appropriate funds for geology）//total 

income 

per capita of geological 
exploration income 

Geological exploration income/ number of 
geological exploration technology personnel 

financial allocations financial allocation by central and local 

The ratio of Market income 
and   financial allocations 

Market income / financial allocations 

3.6 Development capability 

As one of geological exploration units two core business, Development resources capability is the 

same importance as exploration ability . To judge the development ability of geological exploration 
units will be mining right transfer income,growth rate of mining right transfer income ,mineral 

development income,growth rate of mineral development income,its own funds for geological 
prospecting expenditures,growth rate of own funds for geological prospecting expenditures,the 

proportion of exploration and development expenditures,etc. Specific indicators are shown in table 6 
below. 

Table 6. Development ability indicators 

Primary 

indicators 
Secondary indicators Computational formula 

Development 

capability 

Mining right transfer income 
The total income  from mining 

right transfer 

Growth rate of mining right transfer income 
The annual increase / the final 

total 

Mineral development income 
The total income from mineral 

development 

Growth rate of mineral development income 
The annual increase / the final 

total 

Its own funds for geological prospecting 
expenditures 

The total own funds for 
geological prospecting 

expenditures 

Growth rate of own funds for geological 
prospecting expenditures 

The annual increase / the final 
total 

The proportion of exploration and 
development expenditures 

(Mining development 

expenditures + Geological 
prospecting expenditures)/ Total 

spending 

The ratio  of mining development 
expenditures and  geological prospecting 

expenditures 

mining development expenditures 
/ geological prospecting 

expenditures 
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4. Evaluation Process 

4.1 Data source 

Considering the huge number of state-owned geological exploration units, and its distribution all over 
the country, it is difficulties in collecting information, therefore, the data is mainly taken from 

Geological Prospecting Industry Report of China. 

4.2 weight calculation 

Weight calculation is not only to consider the subjective factors, objective factors to consider. Mainly 

through the Delphi method, and dynamic variation coefficient method to calculate the weights of 
every index. Specific weight calculation formula and the result is shown below. 

 Concrete index weight=Expert scoring × proportion of coefficient of variation 

Coefficient of variation= standard deviation/ Average*100% 

 Table 7. Evaluation system weight 

Primary 

indicators 

Secondary 

indicators 
weight Average variance 

standard 

deviation 

Coefficient 

of variation 

proportion 

of coefficient 

of variation 

Concrete 

index  

weight 

Talent level 

of faculty 

Proportion of 

geological survey 

personnel 

3.36 0.56 0.14 0.37 0.66 0.04 0.14 

Proportion of 

senior titles 
3.68 0.50 0.14 0.37 0.74 0.05 0.18 

Proportion of 

on-the-job personnel 
2.40 0.50 0.10 0.32 0.64 0.04 0.10 

The total number of 

technical personnel 
3.68 1313.82 895.56 29.93 0.02 0.00 0.01 

The growth  of geological 

exploration technology 

personnel 

2.88 0.04 0.28 0.52 13.25 0.87 2.49 

Equipment 

level 

Net value of equipment 3.64 8502.57 6212.74 78.82 0.01 0.01 0.04 

Equipment net value rate 2.99 0.56 0.10 0.32 0.57 0.06 0.18 

Per capita net value of 

equipment 
3.64 1.31 0.71 0.84 0.64 0.07 0.24 

The growth rate of Per 

capita net value of 

equipment 

2.73 0.07 0.36 0.60 8.51 0.87 2.39 

Operation 

ability 

Total assets 2.70 205903 168524 410.52 0.01 0.01 0.03 

Net assets 2.70 85897.00 69165.95 262.99 0.01 0.01 0.03 

The per capita total assets 2.40 28.76 16.77 4.10 0.14 0.01 0.01 

Per capita net assets 2.70 25.81 17.05 4.13 0.16 0.01 0.02 

Asset-liability ratio 2.00 0.56 0.15 0.39 0.69 0.01 0.02 

The annual income 2.70 122403 109666 331.16 0.01 0.01 0.03 

Per capita income 2.40 15.68 8.21 2.86 0.18 0.01 0.02 

Per capita income growth 

rate 
2.40 0.02 0.26 0.51 25.49 0.93 2.23 

Profitability 

Growth rate of net assets 4.14 0.20 0.50 0.71 3.57 0.30 1.26 

Per capita growth rate of 

net assets 
3.60 0.18 0.48 0.69 3.82 0.33 1.17 

Per capita income 3.06 5.45 1.56 1.25 0.23 0.02 0.06 

Per capita income growth 

rate 
3.06 0.10 0.15 0.38 4.01 0.34 1.05 

Technical personnel 

monetary work value 
4.14 92.60 59.33 7.70 0.08 0.01 0.03 

Exploration 

ability 

Geological exploration 

income 
3.40 63467.65 49767.85 223.09 0.01 0.01 0.03 
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The proportion of 

Geological exploration 

income 

3.20 0.60 0.23 0.48 0.79 0.36 1.16 

Market income 2.60 84909.16 89964.16 299.94 0.00 0.01 0.03 

The proportion of  

Market income 
2.60 0.63 0.19 0.43 0.69 0.31 0.81 

per capita of geological 

exploration income 
3.20 49.57 29.05 5.39 0.11 0.04 0.13 

financial allocations 2.60 37494.29 31287.73 176.88 0.00 0.01 0.03 

The ratio of Market 

income 

and   financial allocations 

2.40 2.63 2.33 1.53 0.58 0.26 0.62 

Development 

capability 

Mining right transfer 

income 
1.35 1748.23 3817.51 61.79 0.04 0.01 0.01 

Growth rate of mining 

right transfer income 
1.08 4.96 31.54 5.62 1.13 0.13 0.14 

Mineral development 

income 
1.63 2755.48 6515.26 80.72 0.03 0.00 0.01 

Growth rate of mineral 

development income 
1.35 0.70 6.38 2.53 3.59 0.42 0.56 

Its own funds for 

geological prospecting 

expenditures 

2.17 17302.61 24404.21 156.22 0.01 0.01 0.02 

Growth rate of own funds 

for geological 

prospecting expenditures 

1.90 2.06 5.09 2.26 1.10 0.13 0.24 

The proportion of 

exploration and 

development 

expenditures 

1.90 0.65 0.25 0.50 0.77 0.07 0.13 

The ratio  of mining 

development 

expenditures and  

geological prospecting 

expenditures 

1.63 1.03 3.99 2.00 1.94 0.23 0.37 

4.3 Calculation process 

According to the national competitiveness evaluation index system of geological exploration unit and 

competitive comprehensive value calculation method, it adopts the 2015 annual data inform the 
Geological Prospecting Industry  Report to calculate and evaluate the state-owned geological 

exploration units competitiveness 

Primary index score = ∑ (The secondary indicators data ∗
5，6，7，8

n=1
Weight) 

The score  of evaluation object = ∑ (The primary  indicators data ∗
6

n=1
Weight) 

5. Questions and Discussion 

Although we discussed the competitiveness in the article,there will be something to disccuss.first, the 
integrity of the indicators.The index system covered 6 primary indicators and 26 secondary indicators 

and there was correlation between some indicators. At the same time du to the limitation of the data 
source, some index reflect the development of the geological exploration unit did not include in the 

system, such as the physical workload ,using new technology, exploration right number (potential), 
etc. Second, the accuracy of the data source. The data using for state-owned geological exploration 

units competitiveness was from Geological Prospecting Industry Report, Part of the unit due to 
different understanding of the data or omission some data  lead to inconsistent data provided. Third, 

the way of determining the weight .As objective empowerment method relies on the enough sample 
data and the actual problem domain,the  calculation method is more complicated, but can't judge the 

importance of different attribute index, sometimes set weights and attribute the actual importance of 
large difference. 
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