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ABSTRACT
This paper presents an analysis and display conditions whereby  the mine owner or concessionaire and the holder of mining rights can think about the effectiveness of the mining production organization by equipment hired by  another contractor so-called Contract mining. In addition, the paper provides a some review of the exploitation of mineral resources in such a way in the world practice and examples of such mining of production in the Republic Srpska and the neighboring countries

Organizing of mining production by engagement  other subcontracting companies  can be made with the performance of the overall production process/exploitation or individual- technological stages of production, while in our environment and practice  mostly used the second option.
This paper presents also an analysis when it should be considered and situation in which to think about the expediency of production with its own equipment in the new working conditions  or the production within these conditions should realize by engagement other specialized companies for individual technological stages or the whole mining production process.
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1.INTRODUCTION
The Contract Mining is a term related to the mining practice whereby the mine owners or concessionaire and the holder of mining rights engage other specialized companies in the field of mining or construction on the performance of the overall production or certain technological exploitation phase - blasting operation, the loading and transport of the material/ore or waste, processing and preparation of useful mineral raw materials, construction and maintenance infaratructural and mining facilities (dams on sludge landfills, external waste dump, roads, depots, buildings, etc.).

Most Australian mines, as for example,  use out-sourced services in some way for mining ore and waste. The main distinction between Owner mining and Contract mining is therefore normally based on whom has the most control over the mining process. This is most clearly demonstrated by which party owns (or leases) the mining equipment and operates that equipment. In Australia, as we said the most precise example, over the last 15 to 20 years there has been a significant increase in the number of mining operations, both open pit and underground, that use independent contractors to carry out mining activities. There have been a number of conferences, plus individual papers written, on the subject of contract mining, mostly from the contractor’s perspective, оr mine owner  and concessionaire and the holder of mining rights  where in  arguments  of relations owner / contractor of mining operations and they have different access depending on what aspect is observed (1).

This paper will cover some of the better known arguments about contract versus owner mining in our region but also provide an overview of current practice in the World and some examples of good practice in the Republic Srpska and Serbia with  some different approaches for both mining options to help the mine owner evaluate them. 

The extended recession in the mining industry at the beginning of this century and the prolonged period which the industry has suffered depressed product prices has had the effect of reducing investment in new and replacement production capacity or exploration of new areas and deposits. . This has in turn caused the cancellation and deferment of new capital projects and  as a result, we have on the traditional mining market  the mining companies and mining contractors operated suddenly evaporated.. The recession has had other effects. The industry has rationalised and in the process undergone significant retrenchments. Marginal mines have been pushed closer to the edge of insolvency and this has brought about shaft shutdowns, mine closures and the sale of aging and unprofitable mines to non traditional operators (2.)
Some mine owners had to hire as contractors / contractors in other mines  because they had to find alternative sources of work and revenue to ensure their survival as viable businesses.  They searched for and found work in their traditional market place the mines. The sort of work changed from that of a capital nature to more and more working cost type of employment. The transition has been fairly gradual. Shaft sinking phased into development, rock handling system construction and rehabilitation, chutes, tips and rock raises, ore body access development, sweeping, vamping and finally stoping. This was a fairly natural progression and was accepted by the industry especially on mines that contractors had begun as green field sites. The South African Mining Industry is well served by several contractors who have access to expertise, skilled manpower and plant pools that are unparalleled in the rest of the world.

This represents a tremendous resource that the industry can tap into or withdraw from at very short notice and virtually as required.  (2).
The surface mining process for example consists of a number or interrelated functions, including:

* Mine design;

* Scheduling & budgeting;

* Drilling & blasting;

* Loading and hauling of ore and waste,

* Waste disposal and the landfill maintenance,

* Equipment maintenance
*Infractructural facilities maintance and other
All of these functions can have a supply and/or service component, which is typically defined by a formal contract. Supply contracts are normally based on a specific material or product where the focus is on quality, product specification, delivery and price.

Service contracts are typically more complex and which party is responsible for what function is important. How risk is shared and the duration of the service may also be significant issues.

There are often a number of choices as to who has the prime responsibility for each function or part of a function, ranging from most functions being under the direct control of one contracting company (Contract Mining) to the other extreme of the mine owner controlling the majority of functions (Owner Mining) (1).
Agreements / contracts after out-turn  - Сontracting mining industrie offer various types of agreements and arrangements for contract administration. The most widespread type of contract is the firm price measure and value agreement. This arrangement promotes productivity because the price estimation process requires that production targets are set for the tasks being tendered for. This is a most important part of the discipline because it demands the timing of all tasks and so enables them to be rated for incentive bonuses.

Practically all contractors work on bonus systems. This provides motivation for their crews and enables them to attract labour to what must be rather precarious employment when compared to the steady work traditionally offered by the mines. Resources required to achieve these aims are assessed, costed and allocated to the tasks. So the greater the production for a given resource level the higher the profitability and therefore productivity. (2)
The contractor is so provided with the most powerful of incentives to maximize production and fears or suspicions on the part of the client regarding excessive profit taking by the contractor can be allayed by the introduction of risk sharing arrangements. On this way profits or losses outside a pre-agreed tolerance level are shared (for example profits or losses which exceed 15 % of the measured value of work done could be shared on a 50:50 basis).  There are some pre-requisites for this type of contract:-

1) The scope of the works must be clearly definable.

2) The work to be done should be easily measurable.

3) The responsibilities of one party to the other must be defined (2).

Тhe process of choosing the best contactor relies on market forces to ensure that competitive prices are obtained and provided those who are invited to tender are qualified to execute the job, award to the most competent tenderer will invariably yield a satisfactory result. Long term relationships between client and contractor often develop and can become the subject of continuous negotiation and adjustment.

There have also been significant changes with how mining contracts have been structured and managed. Contracts have become more detailed, due to additional experience on both sides, and in some cases the traditional Schedule of Rates form of contract has moved towards a cost plus profit margin type of contract. However there has also been an increase in litigation between some contractors and mine owners, which highlights the need to have contracts carefully drawn up and then well managed by both parties thereafter. The other change in contract mining is a consolidation of the contracting companies. There are now a small number of main contractors, a few medium sized contractor and a number of smaller companies, down from a total several tenth contract miners only decade ago. The move to increasing economies of scale and reducing overhead costs by merging reflects the mining industry as a whole (2).

Long term relationships between client and contractor often develop and can become the subject of continuous negotiation and adjustment. Another often used method of ensuring even handed treatment is to put these open ended contracts up for periodic retender.

There are various other arrangements have been developed and applied, all with varying degrees of success and satisfaction. The one type of agreement which should be contemplated  in certain cases   is "cost plus", this in its pure form  the least productive of possible arrangements,and  can be applied when:

-The scope of the work cannot be defined and time pressures or other circumstances prevent its ascertainment or;

-There is only one contractor with unique skills qualified to do the job and is unwilling to work on any other basis 

- If the cost portion cannot be estimated with any degree of certainty it is recommend some limit or performance linkage be applied on this way.

-There are other "conservative" rules / concepts: Own customer responsibility for service and quality control or "Вuyer should beware" applied in every part of the time at the recent commercial transactions.

2. ACTUAL TRENDS IN WORLD MINING  

This chapter presents a practical some information from the text published on the Internet site: PwC Australia www.pwc.com. entitled "An annual review of global mining trends, mine Global 2107" (3)
„ Mine is an analysis of trends based on the financial performance and position of the global mining industry as represented by the top 40 global mining companies by market capitalisation. 2016 was a year of recovery for the world’s largest Top 40 mining companies, with profitability returning and balance sheet repair well underway. Rapidly rising commodities prices sparked renewed market optimism and improved credit ratings across the Top 40 firms. Valuations also climbed, especially for the traditional miners, with the trend continuing into early 2017 even as commodity prices remained flat.

Through the  2016 is observed the industry move past the danger and decline of 2015, to draw breath and consider where to from here. The longer term question, as how the mining industry should ‘act’ with apply the lessons learned from the last cycle, how to reap the benefits from investments they made and take a more countercyclical approach to acquisitions and disposals. 
Recovering from 2015’s hang , the members of the Top 40 paused in 2016. Rapidly rising commodities prices promised a way forward and the Top 40 the responded with new valuations. 
But valuations do not bring news and the impression is that the companies ares still determining further guidelines, since the previous recession left traces and limitations still exist. Rapidly rising commodities prices has been welcomed, but with cautious optimism and warnings to use the lessons of the past. Thus began to use a mine site safety mantra "Stop, think…….act" and is now considering "where to go"!? Some members of the Top 40 mining companies were presenting  their intentions in 2016 but 2016 was not the year of action. Now waiting for the reaction and in which direction the mining industry to move forward. 
In 2016, traditional players continued balance sheet bolstering to calm the market and stop the angst associated with financial distress. A heavy emphasis was placed on shedding debt. The brakes were firmly applied to exploration activities which continued to shrink, and what little was undertaken was generally allocated to “safe” jurisdictions. Capex fell dramatically again, by a further 41 percent, to a new record low of just $50 billion, and there was a lack of significant greenfield projects announced or commenced. Production was generally flat. While oil prices increase in the 2016 , prudent cost control measures ensured operating expenditure was constrained. Traditional mining companies  were rewarded with a strong upswing in their market cap, and earned some room for maneuver. Many planned disposals were called off in response to better market conditions Тhe exception to this was the 11 Chinese companies within the Top 40. China defied conventional industry behaviour and invested at the bottom of the cycle. Тhe most significant asset buyers among the Top 40 were Chinese companies

PWC Australia is asking what is the next and where to go in the mining industry and  is the defensive strategy to simply repaying debt, preserving cash, sustaining existing assets and waiting for a period with sustained increase in prices only solution? In the short term, shareholders appreciate the strengthening of balance sheets and increases in share prices, but the mining industry will need to execute a longerterm vision or it will remain at the mercy of commodities speculators. Shareholders will demand performance from the existing asset base, dividend growth, or they will simply reallocate their capital if the mining sector cannot provide a long-term growth vision. There is clearly a divergence in thinking between Chinese companies and the rest of the Top 40 as their goals are different and Chinese capital is more patient. China aside,is ready  that  praise should be given for the efforts to repay debt, innovate and adopt new efficiency measures – all of which have helped to curb costs and restore credit ratings and investor trust. But wuestion is where will this thinking take the mining industry if a “playing it safe” attitude to investment prevails in the future. Some statements are  that will lead back to old habits of lavish spending in a boom followed by a wave of write-offs during the bust that inevitably follows. 
New opportunities and hazards are on the horizon. Do we take it seriously when poses the question “Can we one day stop mining the Earth altogether?” or when Elon Musk puts forward a 100-day guarantee to fix a state’s energy crisis with battery technology?
The industry must carefully consider how it responds. Many in the Top 40 have reflected on the qualitative aspects of their license to operate and  additional increasingly demands of the communities for exceptional corporate social responsibility. In terms of safety standards and broader economic contributions, the mining  industry has long done some heavy lifting. However, the story often fails to resonate with governments and the broader community

Healthier price-to-earnings (P/E) multiples returned. And, even as price growth slowed early this year, valuations continued to rise until April. This provides a platform for the industry to act into the future. What is happening today does not seen significant action on the future direction of the Top 40, at least by the traditional players. Taking into account the long-term planning such as Rio Tinto takes into account the cyclical nature of the mining industry, and makes a decision that their CEO has a "10-year mandate" Тhe future may be about integration and emerging market companies, who are also focused on new world minerals, are increasingly integrated. In the traditional markets, we are seeing new players seeking to secure supply. It remains to be seen whether the major companies to turn in that direction and whether there will be new investments in new projects, M & A and technology.

It is noticeable lack of plans and intentions for further development of large mining companies but it is the result of the situation, when early 2017 has heralded further volatility in prices and later further reduction in profit compared to the year 2016. Few things are certain in this industry, but western mining companies  know that China is unwavering in its strategy, shareholder activism is rising, government interventions are becoming more commonplace and new players are disruptive. 
Industry in perspective -It has been observed the dust settling  in the mining industry during 2016 after its long virtual halt. Today, after years of pulling back on investment, exploration and human resources, the world’s largest mining companies are ready to move ahead. They have cut debt, strengthened balance sheets and taken necessary impairments. In the process, the mining companies  have found themselves in step with an awakening global demand for most commodities, and they have watched their credit ratings rise and valuations grow. This year will be all about assessing options and making the right corporate decisions to sustain the market optimism that these events are not short-term.
The first quarter of 2016 was a turning point as mining industry fundamentals started to improve. Through the year, it was observed a rise in both spot commodity prices and the market capitalization of the Top 40, two markers which have historically been strongly correlated. Though prices have not yet rebounded to the pre-downturn levels reached in 2011, we do see evidence that they have bottomed out. While spot commodity prices remain volatile, long-term analyst consensus price forecasts held relatively stable throughout 2016. The key to a sustained recovery will be to ensure that the mining  industry does not repeat the mistakes of the last boom cycle: buying high, pumping up production with marginally profitable and expensive projects, and then recording significant impairments when commodity prices decline.

Mining companies need to impose better capital discipline in the decade ahead and, indeed early evidence suggests that they began to do so in 2016. The industry must also consider the potential gain of bolder moves while costs are still relatively low. Last year marked the return to profitability of the Top 40, with an aggregate net profit of $20 billion in 2016 as compared to an aggregate loss of $28 billion in 2015. Valuations also climbed, especially for the traditional miners, with the trend continuing through Q1 2017 even as commodity prices remained flat. The mining industry remains a long way off the peaks of previous cycles, but it has regrouped and begun to rise again.
Movement in Top 40 market capitalization -Overall the market capitalization of the Top 40 increased in 2016 by 45 percent to $714 billion, approaching the 2014 level. Rising commodity prices played a driving role, but there are questions : „Have companies been lucky or good? By the end of April 2017, valuations had gained an additional $34 billion during a period when spot commodity prices were relatively flat. This data suggest that the market is valuing stronger balance sheets and solid management, suggesting that investor trust is on the rise and the recovery is sustainable. It is worth noting, however, that the rise in valuations was distorted by spot iron ore prices.
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Among the traditional companies, four companies represented almost 50 percent of the increase in overall market capitalizations, and each of them has exposure to iron ore:
 • BHP Billiton Limited (BHP)

 • Rio Tinto Limited (Rio Tinto)

 • Glencore Plc (Glencore)
 • Vale S.A. (Vale)
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The three largest increases as a percentage of 2015 market capitalization were Anglo American Plc (Anglo), Fortescue Metals Group Limited (Fortescue) and Teck Resources Limited (Teck). Anglo and Fortescue hold major iron ore assets. Teck, meanwhile, has significant exposure to steelmaking, coal and copper. Traditional companies had larger gains in value, representing 86 percent of the total increase in market capitalization. Chinese companies did not receive much of a lift from rising commodity prices; this may be because they have less sensitivity to price changes and their investor base has fewer liquidity options (and limited investment alternatives) as the ability to invest outside of their country is limited
Impairments significantly reduced - After hitting a near-record in 2015, impairment charges tumbled last year to a less-alarming $19 billion. Although the impairment charges tumbled in 2016, miners also scaled down on capital expenditure in 2016. Hence, impairments taken by miners were still almost 40% of the capital expenditure incurred in 2016. This percentage is close to the average of the impairment as a percentage of capital expenditures. As part of the focus on the capital allocation and the under-pinning of their balance sheets, the Top 40 reduced the outflow related with capex. Closer inspection of the Top 40’s 2016 capex revealed that approximately 50 percent of capex was related to sustaining activities, implying that only half of the $49 billion was growth capital, with the remainder used to maintain operations.
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Impairment losses also were reduced, mainly due to the significant impairments recognized in the prior year and more stable business conditions. Although both indicators were below the prior year’s level, it is important to highlight that the proportion of impairments/capex (2016: 39%) has reduced to a level that is similar to 2012 (33%) from the peak of 2015 (77%) which indicates that miners are responding to messages around capital discipline. Iron ore prices doubled to the end of the year, reaching a high of $80 a tonne (CFR spot Australia). This trend continued in early 2017, with prices peaking at a 30-month high of $89 a tonne in mid-February, only to suffer a sharp reversal thereafter.
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China in the driving seat - During the downturn, Chinese companies demonstrated one enormous advantage over other miners in both traditional and emerging countries: access to capital. With deeper pockets than their competitors, Chinese players were able to fund more acquisitions than their counterparts, either snapping up assets at premium prices or buying opportunistically. We also witnessed an increase in acquisitions by Chinese private equity firms, and we expect China to continue to be active in acquiring global mining assets as a way to reduce its dependency on imports. One variable worth watching, however, is concerns regarding restrictions on capital outflows by the Chinese government. We have recently seen, for example, tighter approval processes for foreign acquisitions by Chinese companies, although these are not specifically targeting. The Chinese government said in February that the new measures are only directed at reducing suspicious or fraudulent transactions“.

3. Practical examples of contract mining in Rеepublic Srpska
When talking about the contracting mining practice in the Republic Srpska, Bosnia and Herzegovina and the region it is necessary to give some basic elements of the legal framework. The rules and regulations in mining and geology in the Republic Srpska related to contract mining could be sublimated in a number of articles of the Law on Mining and Law on Geological Research in the Rerublic Srpska
.

According to Article 11 of the Law on Mining (Official Gazette of RS 59/12) exploitation of mineral resources should be done in a way that ensure optimum utilization of mineral deposits, the security of people, facilities and properties and environmental protection, in line with current scientific achievements, regulations, standards and technical norms.

According to Article 14 of this Law, exploitation of mineral resources may be performed by a company which is registered in the business register with the competent court registration for this activity. Company has also for management performing of mining operations, surveillance and other activities have employed for an indefinite period of full-time workers who meet the prescribed conditions in terms of the type and level of qualification, experience and authority to perform these tasks. Company shuold meet the fit-out in technical equipment, work safety, protection and improvement of the environment and other conditions prescribed by this law. For the exploitation of mineral raw materials is necessary a concession granted in accordance with the law regulating concessions
In the Article 18. stated the concessionaire may for performing of specific mining operations employ a company (hereinafter referred to as sub-contractor), which meets the requirements referred to in Act. 14, 15 and 16 of the Mining Law and with whom it has a contract to activities perform. Sub-contractor is bound to be comply with the provisions of the law during the performance of tasks for which he is engaged.According to the Law on Mining is practically allowed the possibility that the concessionaire or exploitation rights holder may hire another company to specific works or technological stages of exploitation and  production but the formulation of Article 18 leaves dilemma whether it allowed the concessionaire or enterprise with exploitation approval to hire another company or several companies in the organization of the entire mining production. In any case, it may be noted that such examples do not have in the region where is applied ,as yet unwritten rule :“ concession right does not grant a company that has no experience in mining „ (the last example is the issue of privatization iron ore mine Ljubija, where it was noted that the company could not  buy a customer who has no a reputation in the mining industry and who has no experience in the performance or organization of mining production).
Here is an overview of current examples of implementation of contract mining in the mines of the Republic Srspka:

· During the exploitation of iron ore at the open pit Buvač - Omarska mine company "Arcelor Mittal Mines" Prijedor had hired from 2010 the companies with classical discontinuous equipment (systems, excavator-truck) to the excavation and transport of overburden and waste. Period of hiring equipment from other companies should take about 5 years (although that period today and extended), which is defined as planned exploitation and overburden and waste quantities that require involvement of a number of smaller mining equipment and machinery in the defined discontinuous exploitation system. Missing number of dig-loading and transport units the company has not purchased but hired two companies with their equipment, which meet annually waste capacity.

· Supply of diesel fuel and lubricants and oil through the sub-contractor company  in "Arcelor Mittal Mines" Prijedor

· The company "Integral" Banja Luka had been hiring a two-year period of exploitation of hisown diabase quarry "Trnava" - Podgradci missing equipment on grinding and classifying stone by hired mobile crushing plant and mobile screen plants which meet the increasing needs of the market during the construction of the highway for certain stone size classes and materials for the production of highway roadbed (Banja Luka – Gradiška), 

· Company "Boksiti" -Milici has a practice equipment engagement owned by other companies for more than fifteen years, and in cases when it is necessary in a certain period to excavate of increased overburden and waste amounts at open pit mine "Podbraćan" near Milici.

· At about 60 quarries in the Republic Srpska and 40 limestone quarry where it is necessary to prepare the material for loading by drilling and blasting technological stage concessionaire  and exploitation rights holder organized by subcontracting in the form of small specialized companies for these jobs. This subcontractor companies have licenses to perform these tasks with its own equipment and personnel and they are more rational and perform these tasks at a lower cost ,

· During the nineties of the last century and the beginning of this century quite a level of engagement of subcontractor  companies to excavating,loading and haulage of materials at the coal mines "Bogutovo Selo Sjever" - Ugljevik and "Gračanica" - Gacko

· Carrying out maintenance work on buildings at the mines is the  practice used by most of our mining companies

Reasons, the terms or contract mining effects of performing specific technological phases of mining operations, or the overall exploitation on the specific mines and certain mineral raw materials can be seen with several aspects:

· hiring equipment from other companies within a specific time period at surface mines  has the aim to control the impact of capital expenditures on the mining exploitation economic effects . When defining the mining activities in mine development of such a open pit can be observed a certain period of one year to several years when i necessary additional / higher egagement of number of dig-loading, haulage equipent, additional machinery and devices for the beneficiation and the like. In addition it is possible to observe the situation when the market is experiencing increased demand for specific mineral raw materials, which implies an increase in production capacity. New machines purchase very often may not have positive economic effects, because of the short duration of use of these additional machinery or uncertain length of time in which is necesearry organizing the production with greater capacity,

· the recruitment of other companies equiment mining company like concessionaire and mining rights holders reduces in some way operational costs - the cost of labor, equipment maintenance and others.

· It is necessary to achieve certain pre-conditions for the use of such solutions in the organization of work and entrusting the certain technological stages of exploitation to other companies - subcontractors :  a spacious layout placement of sub-contractor equipment  where these equipment will not interfere with and jeopardize the operation of the equipment and machinery owned by the concessionaire of the mine. Besides of that  companies should provide the harmonization of the regime and the dynamics of their own labor and equipment involved, the establishment of separate production and technological units in which the work of individual ensemble otherwise be independent of the work of others (drilling and blasting operations may be performed independently, operation of the equipment on waste material can be performed independently from the operation on the ore, the operation of crushing / disintegrating and classifying is independent from the operation of the excavating and transport etc.)

4. Some examples of contract  mining good practice in Serbia

Names of sub-contractor companies  that have performed work in the Serbian underground mines in the period 1998-2010.

1) Works on construction of mining underground rooms

	
	name of company
	Mines that they have performed work
	Number of employees
	Total meters of underground rooms performed during the year

	1
	Аргентарија  Београд
	РМУ Рембас, Ибарски рудници, РМУ Штаваљ, РМУ Јасеновац
	220 -250
	3000-3500

	2
	Бергман Књажевац
	РМУ Рембас, РЛ Лубница и РМУ Боговина
	55-60
	900-1000

	3
	ОДП  Крека  Бијељина
	РМУ Рембас, РМУ Јасеновац
	60-65
	1100-1200

	4
	Крека Инпут Београд
	РМУ Рембас, РМУ Јасеновац
	60-65
	1100-1200

	5
	Рудинг Нови Сад
	РМУ Рембас,
	50-55
	900-1000

	6
	Рудекс  Врдник
	РМУ Рембас, РМУ Јасеновац
	35-40
	700-800

	7
	Интеграл коп Београд
	РМУ Рембас, РМУ Јасеновац
	30-35
	700-800

	8
	Перовић и остали Београд
	РМУ Рембас и РМУ Соко
	45-50
	900-1000

	9
	Ресава инжињеринг Деспотовац
	РМУ Рембас, РМУ Штаваљ, РМУ Јасеновац
	45-50
	900-1000

	10
	Морава инекс  Ниш
	РМУ Рембас,
	35-40
	800-900

	11
	Wystavba Doly Острава
	РМУ Рембас и РМУ Соко
	35-40
	1200-1300

	12
	РГП- Врдник
	РМУ Рембас, РМУ Јасеновац
	30-35
	800-900


2) Work on the excavation and transport of coal 

	
	name of company
	Mines that they have performed work

	1
	Морава Ћуприја
	РЛ Лубница, Ибарски рудници и РМУ Рембас,


5. Key issues in evaluating mining options

Comparison and evaluation of the mining production and organization by subcontractors equipment hiring - contract mining or by exploitation with  their own equipment and work of the owners can be performed  in several ways, but the main issues and problems can be classified as (L.J.Kirk):
• Corporate;

• Project specific;

• Operational;

• Cost; and

• Risks assessment.

5.1. Corporate issues-issues related to the business policy and the company's work

Corporate issues are those that are normally considered by company directors and group executives, rather than mine-based management. There are many issues that relate to corporate strategies, corporate “culture” or policies, the experience of influential individuals, the outlook for the product being mined and share market perceptions(Кирк___)..

Corporate policy on out-sourcing in the mining industry will depend on the strategic focus of the

mine owner, which can change over time (Dunn 1998).  
Companies working in the field of mining can have some other activities such as geological eploration, mine designing, marketing activities besides of the organization of the mineral raw material exploitation. In tough times  in the market (e.g., minimising production because of  decrease in some mineral raw material demand ), those other activities may be their competitive advantage. On the other hand, companies that only deal with exploitation in these difficult business conditions set focus on reducing production costs in certain mineral raw material. The main problem for a number of company / corporation is the availability and usage of available funds, where the return on capital is the key issue. The answer to this question can be positive or negative depends on whether the funds are provided from their own resources or necessary debt. For many smaller companies or companies with poor credit rating, in the case of small deposits or production capacity, for projects with a short working life and exploitation, hiring contractors - Contract mining has advantages. Subcontractors in many cases have better commercial terms for the purchase of such mobile equipment then the mine owners. Therefore, when analyzing the possibilities for their own production organizing or production with subcontracting organizations should consider the following questions:
• Is the solution the purchase of new equipment to debt, leasing on equipment or intended existing equipment utilization? Leasing on eqipment or subcontractors engagement results in a relatively low potential debt in the balance sheet of the company.

• How would this way of production organizing - leasing or other form of involvement of foreign capital impact on future borrowing capacity of the company?

• What investments are required for facilities with infrastructure (eg workshops for equipment maintenance), processing facilities and how should fund this?

• How to use investment capital and impact on company business costs or the unit cost of production? In cases of subcontracting and its equipment costs are treated as ooperating production costs while purchasing their own equipment, especially with  the use of loans, such costs are treated as capital rather than operating costs.

Previous issues require detailed financial modeling and assessment like  a key component reliability. Another corporate issue that may be important is the company structure of the operating entity. For example both case studies involve joint ventures between major mining companies, and it is reasonable to expect that each joint venture partner will have some different views or priorities on mining options. Where is one owner, or an owner with a clear majority, decision making may be clearer and easier to implement. Where exist a joint venture arrangement it is recommended that an independent party assist the joint venture parties find common ground and carefully evaluate the differing or conflicting corporate views. (Кирк___).
5.2 Project Specific Issues

Although every mining project is unique, when evaluating mining options the main considerations usually include (1):

• Mine life;

• Is it an existing mine or a “greenfields” project;

• The planned initial mining rate and the variability of the mining rate over the life of the project;

• The availability of trained and experienced personnel;

• The commencement of mining as part of the project schedule. Is mining or pre-stripping of waste material on the project development critical path or is there a commercial advantage in bringing the project on stream as soon as possible;

• Does the project financing require greater confidence in mining costs? Is the feasibility study conservative;

• Is there any government incentives that may affect the evaluation? For example at the beginning of one of the case study projects a government development allowance was available to the mine owner but not to a contractor (1).

5.3 Operational Issues

The key issues revolve around people, equipment and grade or ore mining control. All mining operations are dependent on the people who run them. Identifying the particular skills needed, then locating and retaining the best people for the job is common to contract or owner mining. If the people with the required skills and experience are not already in that organisation the first step is to evaluate how difficult it will be to find, attract and retain these people. Contractors should have an obvious advantage in already having a pool of trained and experienced personnel but the mine owner may also have existing experienced personnel or be confident of recruiting them.

One cost advantage that contractors may have is the ability to work their personnel on a longer roster  and more intensive (contractor’s employees are more likely to be interested in longer hours for more money) than the mine owner. This could result in reduced employment costs ( on-costs and accommodation costs) and subsequently lower mining costs, but only if the labour turnover rate does not become excessive or productivity and efficiency suffers. 

The employment of contractors with more flexible labour conditions was part of the solution although it thirty years ago would be infeasible because the industrial relations and union issues хаве previously been a significant consideration to use of contractors in the mining industry (mining industry had a "rigid, inflexible" contracts agreements).
Evident are fewer differences in general employment terms and conditions between contractors and mine owners especially in countries where сontractors would still be expected to have better training programs and more experienced trainers.Тhis important item can be addressed by mine owners by utilising the equipment suppliers, trainers and independent specialist training companies, at least in the short term.

Equipment selection and flexibility is a strong point of contractors, especially in the most commonly sized equipment. Contractors have the experience and a current cost and productivity data base on a large range of different mining equipment whereas an owner miner would normally have a much more limited fleet and less direct operating experience. Contractors are also often able to mobilise additional or replacement equipment at short notice, for short periods, or to meet peak demands. An owner miner can still use hired equipment from contractors in the same way but it may require a lot more time and effort to organise and may cost more. A possible counter to the above contractor advantages is that the owner miner may be able to change the mine plan to suit the situation and the available fleet, compared to the risk of having to change the contract scope of work that could lead to increases in contract costs. Also for the largest or more specialised equipment, such as draglines, contractors may not have this equipment available or be able to provide suitable replacements.

Hiring a contractor may be doubtful in cases where оre control during mining, that is the careful separation of the valuable minerals from the surrounding waste, becomes more important in selective, high value mines (shear-zone hosted gold deposits), than in bulk mining operations such as coal or large, low grade metal deposits. The mine owner usually determines the ore mining method although the experienced contractors can often provide practical solutions. The use of backhoes or excavators, compared to face shovels, for selective mining was primarily developed by an Australian contractor, for example (Roche 1996). The issue here is not so much the mining method but the required quality control and quality assurance over ore mining. The contractor has a profitbased focus, which depends on maximising loading productivity, and hence maximising the volume mined. The mine owner may be more concerned about the quality of the ore that is mined, which may reduce loading productivity due to the extra care required in selective mining of ore and adjacent waste. In either case the focus should be on what is best overall in terms of cost and net benefit.

5.4 Cost Issues
It is possible always to ask the question how the costs of exploitation involved in the total operating costs of the mine, and how sensitive is the project in sustainability terms of cost of mining exploitation. The answers to these questions are often the main factors for assessing who should organize and carry out the exploitation itself. In this sense, the question is whether the mine owner should to concentrate on other issues related more to increase the value of the project, such as geological surveys, improving the processing quality or marketing the final product, or production costs are a critical factor in determining whether the project is viable and at the same time a significant factor in determining mine  life?
For both case studies mining costs are significant as a percentage of total operating costs and therefore in determining profitability. Both mine production with relatively low grade deposits and the final pit depth and hence mine life is based on economic criteria, not a physical bottom limit of known mineralization

The issue may then become what cost premium or margin, if any, is justified in employing a contract miner rather than undertaking the mining directly, if there aren’t other more important issues such as the corporate and operational issues discussed above or the risk assessment issues. There is always an inter-relationship between cost, benefit and risk.
It should not be assumed that a contractor would cost more than owner mining would. In the depressed times for some resources industry competition between contractors is high. The contractors may also have an existing mining fleet available at a significantly lower ownership cost than a new, replacement fleet, particularly if there has been a significant change in exchange rates that affect new equipment supply prices, for example. It is necessary to carefully analyze the conditions of subcontarctors engagement in terms of cost and in this regard may be mentioned the following situations:

· It is reasonable to expect that the contractor will include at least some replacement equipment costs in calculating the contract prices, as well as including a profit margin no lower than the current cost of capital.Apart from the contractor requiring a profit there is also the cost of duplication of some functions.This includes site-based costs such as some duplication in management and administration and off site costs such as company related overheads that are common to both the mine owner and the contractor.Depending on the economies of scale and the relative efficiencies and competencies of management and administration between the two organizations this cost may not be significant and could even favour the contractor.
· Related to costs the question is who would benefit from any future savings. With changes in mining methods or processes, improvement in technology or continuous improvement of the whole mining operation it is reasonable to expect there would be some savings, or a slowing of cost increases in real terms. For contract mining the majority of any savings would normally go to the contractor and at best the owner would get 50% of any savings. For owner mining the majority of any savings would go to the owner, although suppliers or specialist service providers may earn a share.

· If costs increased rather than decreased the contractor may have to absorb this but only if the contracts scope of work and contract terms and conditions were very clear on the specific issue. It is more likely that the owner will incur the majority of increased costs in any event. However there is a greater risk that an owner miner would be less focused on reducing unit costs than the contractor, who has no other way to improve profitability.

· An mine owner could accept a reasonable margin on the service contracts, such as equipment maintenance and blast hole drilling, but there should be no additional margin on supply contracts such as leasing, fuel, explosives and tyres. The end result is a much lower overall margin but without accepting a major increase in risks, if these contracts are as well written and as well managed as a mining contract would need to be. Managing very specific individual contracts may also be easier than managing one large general contract.
4.5 Risk Assessment

There are significant risks in mining, regardless of who does the actual mining. The mine owner already carries the risk of geological modelling, grade control, mine design, geotechnical stability, environmental and community issues, overall responsibility for health and safety and of course the vagaries of the market for the end product(L.J.Kirk)..

In the evaluation of contract or owner mining the main comparative risk areas are:

• Equipment selection;

• Equipment performance (productivity, availability and utilisation);

• Quality control of ore mining;

• Health and safety;

• Human resources management;

• Implementation (new mine) or transition (changes of the system or method of exploitation, or a change of property relations);) risks;

• Contractual and litigation issues; and

• Production or operating costs.

It is often difficult to quantify all the above risks although sensitivity analysis of equipment performance and operating costs can quantify the likely range for both options. There are more subjective judgements required for risk issues than for the other key issues.

6. The conditions for the application of contractual mining
Аccording to a global survey report published by software developer Geosoft in November 2013. the managing data has become a critical concern in the minerals exploration community. There was a growing need for effective data management in the minerals exploration community to attract investors and improve discovery rates (4).

While organisations are getting better at centralising their data on a single platform, more work needs to be done to increase data accessibility, reduce duplication, smooth work-flows and decrease dependence on data experts.Data was collected from 415 organisations around the globe. The 693 respondents represented a cross-section of roles in resource and energy exploration companies, industry service providers, government and educational institutions. More than 60% were from the mineral resources industry, with the remainder coming from energy (11%), government (9%) and educational organisations (5%), among other sectors. When Geosoft conducted a similar survey in 2011, only 18% of respondents identified managing exploration data as a matter of “critical importance”. According to the study, this number has risen to 44%, with another 38% of respondents regarding data management as one of their top fives areas of concern (4).

Currently, organisations are taking data out of the hands of individuals and making centralised servers responsible. According to the survey, 40% of respondents had managed their drill-hole and geological data on a centralised server with a folder or file structure, while 51% managed  geophysical and other survey data this way. Survey respondents also relayed that they wanted tighter control over their exploration data and a more efficient workflow. Two out of three respondents would prefered a single, commercially available platform or an in-house solution instead of having to outsource their data management, hire consultants, or enable users to manage their own data (4).

The mine owner or mining rights holder should consider the option of contracting mining in cases where:

- direct costs of production / exploitation represent a significant portion of the total cost of the mine,

-mine  life is not more than 5 (five) years and there is a need to maintain a reasonable and constant production capacity,

- a lack of or failure to have trained, experienced workforce and staff in the area where mine works and exists .
Contract mining becomes significant, determined and effective practice in the last decade of the last century. Subcontractors are offering mine owners or concessionaires a number of advantages for the projects that have:
               -short mine life,
               - widely varying production capacity,
               - limited possibilities of borrowing or low credit standing,
               - complex joint venture arrangements (joint venture)
               - lack of experience in mining production,
               - mining policy without tradition or
               - rigid labor market.

S F J Dunlop presents  historically overview of the contract mining development of.With the advent of the resources' boom in the late 1960s, most of the larger scale resources projects were commissioned on an 'owner-mining' basis, where the mine owners owned and operated the primary mining equipment. Then, in the 1980s with the arrival of the gold mining boom a change occurred – most of the mining activities were carried out on a contract mining basis. Оver the last ten years, however, there has been a marked trend amongst larger open pit mining operations back towards owner-controlled and operated mining operations. The reasons for this are many but centre on the concept of the owner being prepared to assume more of the mining risk in exchange for the advantage of not having to pay a contractor's profit margin (5). 

Where mining contracts are entered into, the older 'schedule of rates' format is being replaced with less adversarial and more entrepreneurial contract alternatives involving operating cost and risk sharing in a spirit of 'fair dealing'.Nevertheless leasing and maintenance issues have also been influenced in recent years by the advent of more flexible contract arrangements with equipment suppliers .Group purchasing has also had some influence for project operators. (5).
Dunlop in analyzing the requirements for and against the utilization of contract mining further states that for many mine owners, the optimal risk management profile involves a practical off-setting of the assumption of mining risk on the one hand, against the removal of litigation risk and potentially reduced operating costs on the other. Potential pitfalls may arise where equipment size and type requirements vary with time or where manpower management, mining flexibility, job skills or safety exposure factors are relevant. These issues are commented on in the context of some well-known examples, and an update is provided on contract mining versus owner operation in large scale Australasian open pit mining generally  ( 5).  
On the other hand, A Douglas is assessing the perspective of contractual mining and this puts into question the productivity of exploitation. “When we talk about productivity, there are some basic attitudes : "Productivity is the ratio of inputs to outputs" . The larger the ratio the greater the productivity .  This statement is deceptively simple and the concept and measurement of productivity is more complex. Physical measures such as tons or metres per man month are not necessarily all accounting. "If we use money as a medium of conversion and do not confuse it with cash. Then we can express productivity as the relationship between cost and worth per unit". This still does not encompass the whole concept as safety, reliability, quality and rate of output are also variables in the equation”.

To clarify the matter further productivity is virtually analogous to profitability. Profit is a phenomenon with parallels in nature. All life must make a profit, if the outputs do not exceed the inputs the organism must live off its own reserves or consume its capital and instead of growing will wither and disappear. (2).

Historically contractors have been employed during the pre-production phases of projects i.e. prospecting, infrastructure construction, shaft sinking, ore body access development and have disappeared from the picture by the time that stoping is in progress. In producing mines their services have been restricted to specialized activities/tehnological phases: drilling, water control, support functions and raise boring. The existence of a large robust contracting industry is proof in itself that it is productive and provides these specialised services effectively, efficiently and to the satisfaction of their client body, the mines (2).
Overall productivity and profitability largely depend on the manner and intensity of engagement of workers-miners. Workers at the subcontractors are aware that their incomes depend directly on their engagement and performance, and this is basically the main difference in the productivity and profitability of workers engagement with  the mine owner or contractor.
7. Conclusions

There continues to be a major role for contract mining where contractors have demonstrated that they have the necessary skills and expertise, can provide flexibility in the use of differing mining equipment and variable mining rates, are prepared to accept a reasonable amount of technical and operational risk and are competitive in pricing.

Owner mining should be compared to contract mining for larger, longer-life mining operations and a detailed analysis of the corporate, operational, cost and risk issues should be carried out.

Corporate issues include the best use of and return on capital, the company structure of the operating entity and project specific factors. The key operational issues involve people, equipment and ore mining quality control. Confidence in achieving similar production performance and efficiencies to that of contractors is a key risk and the need for detailed transition or implementation planning should not be underestimated. Changing from contract mining to owner managed mining is more often considered where mining costs are a significant portion of the total operating costs.

In analysing what makes up the mining costs there may be an opportunity to reduce margins or fees, without significantly increasing risk. For example the mine owner could directly manage some or all of the major supply contracts, such as equipment leases, fuel supply and explosives supply, while still employing a mining contractor to manage the other mining functions and employ the operating personnel.(1).

The concept of contracting has proved itself with regard to convenience, certainty, competitiveness of cost and client acceptance. The practice has taken root and the barriers to entry for this type of work are low. There is little requirement for specialised and costly plant and equipment and the skills required are fairly readily available or easily acquired.

The mining industry and the satellite contracting community are both fairly mature and the latter exists for the benefit of the former. Adversary situations have occasionally developed in the past and soured relationships between contractor and client. The development of symbiotic relationships which are characterised by cooperation for the mutual benefit of the contracting parties, will I believe become the norm in the future.(2)

In terms of mining in the Republic Srpska,  Bosnia and Herzegovina and neighboring countries, the utilization of contract mining is still limited to the organization of individual technological phases in this way in the mines. There are still can not encounter cases where a company has a concession rught  to a mineral raw materials and the location fully organize production on the basis of contract mining. With the aspect of the concession policy, method of preparation and evaluation of feasibility studies, working modes and fit-out of company engaged in contract mining in this region of the Western Balkans, the question of viability and sustainability of this way of organizing production is present ......
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