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Scope Statement:  
 

Creating and determining an optimal scenario for mining in Alaska that is derived from 
legitimate economic need and responsible stewardship of natural resources that can function 

within the needs of all cultural regions to enhance the quality of life in both the native and non-
native communities and to provide a tangible monetary return through the use of raw materials 

and the development of manufactured value added products. 

The Economics and Reality of Mining in the United States - Breadth 

Introduction to the Economics of Mining, Manufacturing, and Economic 
Clusters in Alaska and the United States 
Economic sectors the nation over create value-added products from raw materials extracted 

from mining activities into energy sources, everyday household items, and are used to create 

the drivers of many of Americas economic sectors. The mere extraction of raw materials is 

however, not an economically viable system in-and-of-itself; it takes an entire system of 

different entrepreneurial sectors to, not only remove raw minerals and distribute them to a 

processing facility, but to also convert them into useful items of a wide variety, then to find a 

market for each item, and effectively deliver that item into a demanding marketplace. 

In Alaska we suffer from a system that only fulfills one of these needs; extraction and 

distribution of raw materials. As a state we do not invest in infrastructure in which to process 

minerals into value-added products because it has been easier in the past to export raw 

materials to a market with a high demand for our resources at a low cost. Although this has 

allowed for economic diversification and growth in states that processes our raw materials it 

has significantly lowered Alaska’s economic growth within the mining sector as it creates an 

environment that is no longer sustainable; Alaska’s current mining activities cannot export 

minerals at a cost that the lower 48’s market will bear in order for present mining in Alaska to 

be economically viable; so we can either mine faster, more often, and reduce prices of raw 

minerals (unsustainable) or we can manufacture the products that our state, nation, and the 

international markets demand, within Alaska from Alaskan minerals (sustainable). 

Manufacturing is one of the largest economic drivers in the Untied States and throughout the 

world, not only does it produce and enhance the products we use every day, but it provides 

jobs, economic development, and national security by directly investing in individuals and 

entire societies. Manufacturing inspires entrepreneurial activities and encourages innovation by 

creating a competitive and lucrative system of trade and inter-business collaboration. 

Manufacturing combines the effort of many different industries to achieve overall success, thus 

improving economic cooperation through multiple layers of any economic region.  
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Manufacturing is such an important aspect of our nation because it has a very multi-business 
centric effect on local, state, and national levels. There are those who extract raw materials 
from the ground, those who process the raw materials into “first stage” value added products, 
those who ship the processed materials, those who create “second stage” or advanced value-
added products, those who market and sell those products, and finally those who consume or 
utilize the final products. Along this entire cycle of manufacturing events monetary exchanges 
are made, which then, penetrate multiple aspects of human activity and provide for human 
motivation and sociological as well as economic fulfillment.  
 

“The United States is the world’s leading producer of manufactured goods. Standing alone, the 
U.S. manufacturing sector would represent the fifth-largest economy in the world—larger than 
China’s economy as a whole. The U.S. manufacturing sector also leads in innovation, accounting 
for more than 90 percent of all U.S. patents registered annually. Investments in technology 

create new industries and careers in manufacturing as 
U.S. firms introduce products and cutting-edge 
manufacturing techniques. Perhaps most importantly, 
productivity in manufacturing has continued to rise 
significantly.” (Commerce U. D., 2004) 
 

Although manufacturing continues to provide a huge 

boost to the over all nation economic sector, jobs as a 

whole are falling in the industry as less and less 

investment is placed in innovation and entrepreneurial 

activities; instead a new trend has become all to 

common, a trend that involves individuals from their inception into the 

education system, until their final college education, that is all centered around becoming a 

better worker or employee, not an 

inventor or entrepreneur. 

Due to this trend, jobs in manufacturing 

are constantly falling and rising depending 

on time periods of high or low levels of 

technological innovation. Innovation 

needs to be supported in between 

government, educational, and private 

entities; governments need to have 

incentive programs to encourage 

technological innovation whilst private 

sector entities must also invest in 

expanding current operations or creating 

Courtesy of buecomp Ohio 
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new opportunities; of coarse the problem here is not one of desire, it is a question of funding 

and management. 

Areas across the United States have vast opportunities to extract more raw materials to start 

the cyclical drive of manufacturing and distribution, but they do not have capital to start such 

ventures, instead money is being funneled into existing projects in an attempt to sustain our 

economic wellbeing, but this is economic subsistence, not economic growth or diversification.  

Michael E. Porter, a Harvard economist believes that today’s economic map of the world is 

characterized by what he refers to as clusters: critical masses in one place of linked industries 

and institutions--from suppliers to universities to government agencies--that enjoy unusual 

competitive success in a particular field. The most famous examples are found in Silicon Valley 

and Hollywood, but clusters dot the world’s landscape. Porter explains how clusters affect 

competition in three broad ways: first, by increasing the productivity of companies based in the 

area; second, by driving the direction and pace of innovation; and third, by stimulating the 

formation of new businesses within the cluster. Geographic, cultural, and institutional proximity 

provides companies with special access, closer relationships, better information, powerful 

incentives, and other advantages that are difficult to tap from a distance. The more complex, 

knowledge-based, and dynamic the world economy becomes, the more this is true. 

Competitive advantage lies increasingly in local things--knowledge, relationships, and 

motivation--that distant rivals cannot replicate. 

Though this model for economic prosperity rings true in many areas in the United States where 

business has been established and growing for over 100 years, many areas of the U.S. are left 

without economic support for new innovation in manufacturing because it does not fall under 

the category of a “cluster”. The truth of the matter is, all industries, were born from the seeds 

of innovation, innovation that took advantage of a geographic location’s unique positioning, 

and after general infrastructure was established new industries were built off of this initial 

innovation and then “clusters” start to form. These “clusters” then, growing in power, attempt 

to leverage all local and statewide resources to expand their economic power, and in the 

process would create jobs, new economic sectors, and increase overall economic and 

sociological prosperity.  

However, for states that were relatively behind the curve as far as the economic growth of the 

United States and its “clusters”, such as Alaska, a new state of economic functionality begins to 

develop, “Neo-Colonial Economics”. Neo-Colonial Economics is a state of economic 

functionality in which these modern “clusters” seek to leverage resources to grow internal 

industry and economic diversification by utilizing the resources of another state or province 

entirely. Alaska, for example, has continued to solely export its resources to the lower 48 

because its economic inception into the United States 50 years ago was established through the 
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rulers of out-of-state established “clusters” who needed the resources. In fact, even Alaska’s 

extension of government serves to ensure that Alaska’s resource extraction industry is well 

funded and supported when other industries are left to fend for themselves, because without 

it, Alaska could not survive economically. States like Alaska are essentially a colony of another 

entity or group of entities (“economic clusters”) that literally serve to supply its originators with 

raw materials to be used to enhance their, foreign, economic growth and diversification. 

So how will Alaska and other regions escape Neo-Colonial Economics and become self sufficient 

instead of merely subsisting off of revenue generated from one industry? The answer lies in a 

balance between modern economic schools of thought and public and private sector 

collaboration to establish and grow economic “clusters” by supporting innovation and 

entrepreneurial activity inside of a Neo-Colonial economy. 

Global Commerce (Keynesian vs. Austrian / Public Sector vs. Private Sector)  

We have now have a become global economy where an entrepreneur in the United States may 
be developing a product specifically targeted at a consumer in Asia and have little or no market 
for his product in the local economy. This means that it takes governmental entities to establish 
trade relationships between countries for that entrepreneur to create his product and get it to 
his targeted market.  

We see that global markets create global problems, but those problems cannot all be solved at 
the global level; in order for an entrepreneur in Alaska or Hawaii to develop and sell a product 
in South Korea they must compete with entrepreneurs in Russia, Brazil and New Zealand. For 
example a local bottled water producer that is creating a product with Alaskan Glacial water has 
identified a strong potential market in a South Korean grocery store chain. The cache of 
Alaska’s purity is only one of the sales factors that the buyer will consider when purchasing the 
bottled water. This must be balanced against the availability of bottled water from Russia which 
has its own claim to glaciers and purity at a price substantially less than water shipped from 
Alaska.  

This means that in addition to the Neo-Colonial state of functionality that is exhibited between 
Alaska and the U.S., that economies like Alaska must also compete with the cheap costs 
associated with foreign raw materials production.  

So part of the question becomes what can states in America do to enhance the ability of the 
entrepreneur to run their own business and sell their own products to their target market? 

There are two main schools of thought on economics that this portion of the document will 
focus on; the Austrian (based on the word Austere rather than on the country) believes that the 
entrepreneur or business man must be able to compete without significant government aid or 
interference of any kind. The other school of thought is the Keynesian, which says that an ever 
increasing role for government in the production and distribution of goods is a positive thing 
due to the increasing complexities of production and distribution into a world-wide market that 
is controlled through governmental decision, subsidy, investment, treaty and taxation. 
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Allan Coddington, explained Keynesian economics in his book ‘The Search for First Principles’: 

“3.  Liquidity preference and loanable funds 

In discussing the relationship between the work of Keynes and of Hicks, there is a third 
individual who must make an appearance sooner or later. That individual is Sir Dennis 
Robertson. There are at least two reasons why he should be brought into the picture. 
First, of those who were critical of the monetary theory of Keynes's General Theory, 
Robertson's (1940) critique was perhaps the most penetrating and certainly the most 
lucid.7 Second, the analytical basis of Robertson's critical response to Keynes's theory of 
money and interest is practically identical with the analytical basis of Hicks's sympathetic 
response. Thus, we have the intriguing state of affairs, as regards the monetary and 
interest theory of the General Theory, that Hicks and Robertson agreed with one another 
as far as any purely analytical questions were concerned, and yet disagreed quite 
fundamentally in their overall assessment of the merit of the theoretical developments 
involved. 

We shall consider next the analytical issues, first as presented by Hicks, and then as 
presented by Robertson. It will emerge that Hicks and Robertson agreed that Keynes's 
liquidity preference theory of interest differs from the 'classical' loanable funds approach 
not by virtue of its substance, but only as a matter of analytical procedure. In all this we 
adopt the usual convention that there is a plane of discourse on which it makes sense to 
talk of 'the' rate of interest. 

Hicks expounded the equivalence of liquidity preference and loanable funds approaches 
to the theory of interest in a very clear but necessarily condensed form in the Economic 
Journal review of 1936; this interpretation was present, although peripherally, in 'Mr. 
Keynes and the "Classics"' (1937). The fullest expression, by Hicks, of this interpretation, 
is to be found in Chapter XII of Value and Capital (1946, pp. 153-162). Here Hicks adopts 
a general equilibrium framework, and shows that it can make no difference of substance 
which price is associated, in the model, with which market (including among our list of 
'markets' one for the holding of money).  

Once it is admitted that each trader faces a budget constraint8 it must be conceded that 
not all markets are independent of one another. Thus, once we have embarked on 
general equilibrium theory, it makes very little sense to speak, for example, of 'the price 
of widgets being determined in the market for widgets'. Rather, in so far as one can give 
any causal interpretation of a general equilibrium model (and the more fastidious 
practitioners of the art would avoid doing so) it would be that the vector of relative 
prices is determined by the whole configuration of parameters (this is precisely what the 
reduced-form equations tell us, reading them 'from right to left'). Thus, whether we 
eliminate the money equation (as in the 'classical' approach) or the borrowing and 
lending ('loanable funds') equation (as in the Keynesian approach) is entirely a matter of 
analytical procedure: that is, it is at most a matter of convenience.  



9 
 

All this would appear platitudinous to a general equilibrium theorist, but to someone 
trained in the Marshallian tradition of partial equilibrium analysis it goes against the 
grain. The disposition dies hard to think of each price as determined in the market in 
which the good in question is traded. Accordingly, controversy about whether the rate of 
interest is determined in the market for 'loanable funds' (by borrowing and lending) or in 
the money market (by 'liquidity preference') was rife in the late 1930s and beyond, 
despite the existence of a well-articulated framework in which the controversy could be 
shown to depend on a false dichotomy: to involve the setting up of a misguided 
opposition of views which can be very readily reconciled with one another. But, before 
Value and Capital, how much interest was there in England (outside the London School 
of Economics) in the work of Walras? To the extent that British economists of this period 
were either unaware of, or uninterested in, the economic theory of Walras, we may 
attribute some of the pointlessness and inconclusiveness of this controversy to a state of 
intellectual insularity.” (CODDINGTON, 1976) 

 

So it becomes very clear in Keynesian economics that the government needs to play a 
significant role in value and capital in order to compete with other states in a nation, and in the 
world-wide economy. But how much interference is good and at what point does it become 
detrimental, not only to the entrepreneur, but to the very economy that provides the funding 
for the government to exist.  

The Austrian school of thought says that the lesser the amount of interference by the 
government in economic issues the better. But in a world-wide economy where states and 
federal governments consistently and empirically create subsidization for their own economies 
how can an entrepreneur or businessman in a state such as Alaska compete against a similar 
entity in China.  

In China the state will fund the majority of the capital necessary to create and run the business 
and then develop an enhanced environment for it to be nurtured and grown to the point where 
external businesses cannot compete with it inside of China or in the greater international 
market. 

In each region of the world labor has a value, and for each region that value is determined by 
the maturity of the local economy and the ability of the individual. Money outside of those 
currencies are tied to a physical (sometimes mineral) standard and that physical system is, in 
turn, based upon that value of labor. So the greater the amount of governmental interference 
the lower the value of the labor and thus the lower the value of the currency. Ludwig V. Mises, 
explains this in his book ‘Human Action’: 

“3. Human Labor as a Means 

 The employment of the physiological functions and manifestations of human life as a 
means is called labor. The display of the potentialities of human energy and vital processes 
which the man whose life they manifest does not use for the attainment of external ends 
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different from the mere running of these processes and from the physiological role they 
play in the biological consummation of his own vital economy, is not labor; it is simply life. 
Man works in using his forces and abilities as a means for the removal of uneasiness and 
in substituting purposeful exploitation of his vital energy for the spontaneous and 
carefree discharge of his faculties and nerve tensions. Labor is a means, not an end in 
itself. 

Every individual has only a limited quantity of energy to expend, and every unit of labor 
can only bring about a limited effect. Otherwise human labor would be available in 
abundance; it would not be scarce and it would not be considered as a means for the removal 
of uneasiness and economized as such. 

In a world in which labor is economized only on account of its being available in a 
quantity insufficient to attain all ends for which it can be used as a means, the supply of 
labor available would be equal to the whole quantity of labor which all men together are 
able to expend. In such a world everybody would be eager to work until he had 
completely exhausted his momentary capacity to work. The time which is not required for 
recreation and restoration of the capacity to work, used up by previous working, would 
be entirely devoted to work. Every non-utilization of the full capacity to work would be 
deemed a loss. Through the performance of more work one would have increased one's 
well-being. That a part of the available potential remained unused would be appraised as a 
forfeiture of well-being not compensated by any corresponding increase in well-being. The 
very idea of laziness would be unknown. Nobody would think: I could possibly do this or 
that; but it is not worthwhile; it does not pay; I prefer my leisure. Everybody would 
consider his whole capacity to work as a supply of factors of production which he would be 
anxious to utilize completely. Even a chance of the smallest increase in well-being would be 
considered a sufficient incentive to work more if it happened that at the instant no more 
profitable use could be made of the quantity of labor concerned. 

4. Economic Calculation and the Market 

 The quantitative treatment of economic problems must not be confused with the quantitative 
methods applied in dealing with the problems of the external universe of physical and 
chemical events. The distinctive mark of economic calculation is that it is neither based 
upon nor related to anything which could be characterized as measurement. 

A process of measurement consists in the establishment of the numerical relation of an 
object with regard to another object, viz., the unit of the measurement. The ultimate 
source of measurement is that of spatial dimensions. With the aid of the unit defined in 
reference to extension one measures energy and potentiality, the power of a thing to 
bring about changes in other things and relations, and the passing of time. A pointer-reading 
is directly indicative of a spatial relation and only indirectly of other quantities. The assumption 
underlying measurement is the immutability of the unit. The unit of length is the rock upon 
which all measurement is based. It is assumed that man cannot help considering it 
immutable. 
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The last decades have witnessed a revolution in the traditional epistemological setting 
of physics, chemistry, and mathematics. We are on the eve of innovations whose scope 
cannot be foreseen. It may be that the coming generations of physicists will have to face 
problems in some way similar to those with which praxeology must deal. Perhaps they will 
be forced to drop the idea that there is something unaffected by cosmic changes which 
the observer can use as a standard of measurement. But however that may come, the 
logical structure of the measurement of earthly entities in the macroscopic or molar field 
of physics will not alter. Measurement in the orbit of microscopic physics too is made 
with meter scales, micrometers, spectrographs—ultimately with the gross sense organs 
of man, the observer and experimenter, who himself is molar. It cannot free itself from 
Euclidian geometry and from the notion of an unchangeable standard. 

There are monetary units and there are measurable physical units of various economic 
goods and of many—but not of all—services bought and sold. But the exchange ratios 
which we have to deal with are permanently fluctuating. There is nothing constant and 
invariable in them. They defy any attempt to measure them. They are not facts in the sense 
in which a physicist calls the establishment of the weight of a quantity of copper a fact. 
They are historical events, expressive of what happened once at a definite instant and under 
definite circumstances. The same numerical exchange ratio may appear again, but it is by 
no means certain whether this will really happen and, if it happens, the question is open 
whether this identical result was the outcome of preservation of the same circumstances or 
of a return to them rather than the outcome of the interplay of a very different constellation 
of price-determining factors. Numbers applied by acting man in economic calculation do 
not refer to quantities measured but to exchange ratios as they are expected—on the basis 
of understanding—to be realized on the markets of the future to which alone all acting is 
directed and which alone counts for acting man. 

We are not dealing at this point of our investigation with the problem of a "quantitative 
science of economics," but with the analysis of the mental processes performed by acting 
man in applying quantitative distinctions when planning conduct. As action is always directed 
toward influencing a future state of affairs, economic calculation always deals with the 
future. As far as it takes past events and exchange ratios of the past into consideration, it 
does so only for the sake of an arrangement of future action. 

The task which acting man wants to achieve by economic calculation is to establish the 
outcome of acting by contrasting input and output. Economic calculation is either an 
estimate of the expected outcome of future action or the establishment of the outcome of 
past action. But the latter does not serve merely historical and didactic aims. Its practical 
meaning is to show how much one is free to consume without impairing the future 
capacity to produce. It is with regard to this problem that the fundamental notions of 
economic calculation—capital and income, profit and loss, spending and saving, cost and 
yield—are developed. The practical employment of these notions and of all notions derived 
from them is inseparably linked with the operation of a market in which goods and 
services of all orders are exchanged against a universally used medium of exchange, viz., 



12 
 

money. They would be merely academic, without any relevance for acting within a world 
with a different structure of action. 

He who wants to provide for the satisfaction of future needs must correctly anticipate 
these needs. If he fails in this understanding of the future, his provision will prove less 
satisfactory or totally futile. There is no such thing as an abstract saving that could 
provide for all classes of want-satisfaction and would be neutral with regard to changes 
occurring in conditions and valuations. Originary interest can therefore in the changing 
economy never appear in a pure unalloyed form. It is only in the imaginary construction of 
the evenly rotating economy that the mere passing of time matures originary interest; in 
the passage of time and with the progress of the process of production more and more value 
accrues, as it were, to the complementary factors of production; with the termination of 
the process of production the lapse of time has generated in the price of the product the 
full quota of originary interest. In the changing economy during the period of production 
there also arise synchronously other changes in valuations. Some goods are valued higher 
than previously, some lower. These alterations are the source from which entrepreneurial 
profits and losses stem. Only those entrepreneurs who in their planning have correctly 
anticipated the future state of the market are in a position to reap, in selling the products, 
an excess over the costs p production (inclusive of net originary interest) expended. An 
entrpreneur who has failed in his speculative understanding of the future can sell his 
products, if at all, only at prices which do not cover completely his expenditures plus 
originary interest on the capital invested. Like entrepreneurial profit and loss, interest is 
not a price, but a magnitude which is to be disengaged by a particular mode of com-
putation from the price of the products of successful business operations. The gross 
difference between the price at which a commodity is sold and the costs expended in its 
production (exclusive of interest on the capital invested) was called profit in the 
terminology of British classical economics.5 Modern economics conceives this magnitude 
as a complex of catallactically disparate items. The excess of gross receipts over 
expenditures which the classical economists called profit includes the price for the 
entrepreneur's own labor employed in the process of production, interest on the capital 
invested, and finally entrepreneurial profit proper. If such an excess has not been reaped 
at all in the sale of the products, the entrepreneur not only fails to get profit proper, he 
receives neither an equivalent for the market value of the labor he has contributed nor 
interest on the capital invested. 

3. The Price Premium as a Component of the Gross Market Rate of Interest 

Money is neutral if the cash-induced changes in the monetary unit's purchasing power 
affect at the same time and to the same extent the prices of all commodities and 
services. With neutral money, a neutral rate of interest would be conceivable, provided 
there were no deferred payments. If there are deferred payments and if we disregard the 
entrepreneurial position of the creditor and the ensuing entrepreneurial component in 
the gross rate of interest, we must furthermore assume that the eventuality of future 
changes in purchasing power is taken into account in stipulating the terms of the contract. 
The principal is to be multiplied periodically by the index number and thus to be increased 
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or decreased in accordance with the changes that have come to pass in purchasing power. 
With the adjustment of the principal, the amount from which the rate of interest is to be 
calculated changes too. Thus, this rate is a neutral rate of interest. 

With neutral money, neutralization of the rate of interest could also be attained by 
another stipulation, provided the parties are in a position to anticipate correctly the future 
changes in purchasing power. They could stipulate a gross rate of interest containing an 
allowance for such changes, a percentile addendum to, or subtra-hendum from, the rate of 
originary interest. We may call this allowance the—positive or negative—price premium. 
In the case of a quickly progressing deflation, the negative price premium could not only 
swallow the whole rate of originary interest, but even reverse the gross rate into a minus 
quantity, an amount charged to the creditor's account. If the price premium is correctly 
calculated, neither the creditor's nor the debtor's position is affected by intervening 
changes in purchasing power. The rate of interest is neutral. 

However, all these assumptions are not only imaginary, they cannot even hypothetically 
be thought of without contradiction. In the changing economy, the rate of interest can 
never be neutral. In the changing economy, there is no uniform rate of originary interest; 
there only prevails a tendency toward the establishment of such uniformity. Before the final 
state of originary interest is attained, new changes in the data emerge which divert anew 
the movement of interest rates toward a new final state. Where everything is unceasingly in 
flux, no neutral rate of interest can be established, 

In the world of reality all prices are fluctuating and acting men are forced to take full 
account of these changes. Entrepreneurs embark upon business ventures and capitalists 
change their investments only because they anticipate such changes and want to profit 
from them. The market economy is essentially characterized as a social system in which 
there prevails an incessant urge toward improvement. The most provident and enterprising 
individuals are driven to earn profit by readjusting again and again the arrangement of 
production activities so as to fill in the best possible way the needs of the consumers, both 
those needs of which the consumers themselves are already aware and those latent needs 
of the satisfaction of which they have not yet thought themselves. These speculative 
ventures of the promoters revolutionize afresh each day the structure of prices and 
thereby also the height of the gross market rate of interest. 

He who expects a rise in certain prices enters the loan market as a borrower and is ready 
to allow a higher gross rate of interest than he would allow if he were to expect a less 
momentous rise in prices or no rise at all. On the other hand, the lender, if he himself 
expects a rise in prices, grants loans only if the gross rate is higher than it would be under a 
state of the market in which less momentous or no upward changes in prices are anticipated. 
The borrower is not deterred by a higher rate if his project seems to offer such good chances 
that it can afford higher costs. The lender would abstain from lending and would himself 
enter the market as an entrepreneur and bidder for commodities and services if the gross 
rate of interest were not to compensate him for the profits he could reap this way. The 
expectation of rising prices thus has the tendency to make the gross rate of interest rise, 
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while the expectation of dropping prices makes it drop. If the expected changes in the 
price structure concern only a limited group of commodities and services, and are 
counterbalanced by the expectation of an opposite change in the prices of other goods, as is 
the case in the absence of changes in the money relation, the two opposite trends by and 
large counterpoise each other. But if the money relation is sensibly altered and a general rise 
or fall in the prices of all commodities and services is expected, one tendency carries on. A 
positive or negative price premium emerges in all deals concerning deferred payments.3 

The role of the price premium in the changing economy is different from that we ascribed 
to it in the hypothetical and unrealizable scheme developed above. It can never entirely 
remove, even as far as credit operations alone are concerned, the effects of changes in the 
money relation; it can never make interest rates neutral. It cannot alter the fact that 
money is essentially equipped with a driving force of its own. Even if all actors were to 
know correctly and completely the quantitative data concerning the changes in the supply 
of money (in the broader sense) in the whole economic system, the dates on which such 
changes were to occur and what individuals were to be first affected by them, they would 
not be in a position to know beforehand whether and to what extent the demand for 
money for cash holding would change and in what temporal sequence and to what extent 
the prices of the various commodities would change. The price premium could 
counterpoise the effects of changes in the money relation upon the substantial importance 
and the economic significance of credit contracts only if its appearance were to precede the 
occurrence of the price changes generated by the alteration in the money relation. It would 
have to be the result of a reasoning by virtue of which the actors try to compute in advance 
the date and the extent of such price changes with regard to all commodities and services 
which directly or indirectly count for their own state of satisfaction. 

 However, such computations cannot be established because their performance would 
require a perfect knowledge of future conditions and valuations. The emergence of the 
price premium is not the product of an arithmetical operation which could provide reliable 
knowledge and eliminate the uncertainty concerning the future. It is the outcome of the 
promoters' understanding of the future and their calculations based on such an 
understanding. It comes into existence step by step as soon as first a few and then 
successively more and more actors become aware of the fact that the market is faced with 
cash-induced changes in the money relation and consequently with a trend oriented in a 
definite direction. Only when people begin to buy or to sell in order to take advantage of 
this trend, does the price premium come into existence. 

It is necessary to realize that the price premium is the outgrowth of speculations 
anticipating changes in the money relation. What induces it, in the case of the 
expectation that an inflationary trend will keep on going, is already the first sign of that 
phenomenon which later, when it becomes general, is called "flight into real values" and 
finally produces the crack-up boom and the crash of the monetary system concerned. As in 
every case of the understanding of future developments, it is possible that the speculators 
may err, that the inflationary or deflationary movement will be stopped or slowed ^down, 
and that prices will differ from what they expected.” (Mises, 2009) 
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Combining Keynesian and Austrian Economics 

So Mises, believes that the government must be kept out of the management of economics, 
away from the currency and have no negative impacts on business whatsoever. But we are left 
with the question of whether or not this stand point is viable in a world economy.  

We discussed earlier that governments will act to support business entities within their borders 
at the expense of the tax payer in order to help in the selling of goods and services; thereby 
jobs are created in order to provide a necessary level of employment to 90% of the employable 
population. Governments must do this in order to compete against other governments who 
have differing abilities and resources for the creation and distribution of goods and services. If 
the world economy was a pure Austrian economy where entrepreneurs and businesses would 
engage in competition against their peers regardless of governments, then no governmental 
interference would be necessary in order for them to compete. Their success would be based 
solely on their intellect, operations and ability to produce.  

We know however that a system built upon pure Austrian or Keynesian economics does not 
even exist within small localities let alone countries or the world-wide market. Therefore 
governments must be engaged; the question then becomes at what level should they be 
engaged and what point does their engagement become detrimental to their own existence or 
actually negate the beneficial aspects that they can provide the private sector? 

So we have determined that a mix of the two schools of thought must exist between Austrian 
and Keynesian economics in order for entrepreneurs and businesses to flourish, for innovation 
of new products and services to take place and for the enhancement of each regions economic 
base. Therefore it is the role of government to provide an environment in which entrepreneurs 
and business owners can flourish in order to drive business and innovation for the greatest 
amount of economic impact possible. But how do we find that balance where the government 
can assist without becoming so intrusive to where innovation is stifled? Lundstedt and 
Colglazier, discuss how to achieve this balance in their book ‘Managing Innovation’. 

Just where the public goods aspect of innovation and the private goods aspect actually 
meet or overlap is a quite difficult question. It is particularly difficult when it comes to 
the developmental aspects of innovation. There is a good deal in the remark, attributed, 
I think, to Edison, that an invention is 1 percent inspiration and 99 percent perspiration. 
Disapproval of plagiarism is an indication that most societies regard ideas as property, 
at least when expressed in terms of an original document. Plagiarism, however, is 
defined in terms of words, usually in written language. Oddly enough, a person whose 
ideas are stolen by others feels rather flattered by this. Here again, the motivation of 
self-esteem and contributing to the general welfare may be quite significant. A very 
important question which is of particular political significance at the moment is whether 
the state should create a grants economy for inventors, particularly inventors of 
theories, ideas, methodologies, and so on, which do not usually fall under the patent 
law. The National Science Foundation and the government laboratories, both social 
inventions, are examples of a grants economy, presumably based on the principle that 
new ideas and scientific discoveries are public goods which, once discovered, are the 
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property of all and cannot be protected by anything like a patent law. In this case, 
therefore, direct subsidy is the best means of assuring an adequate supply of such public 
goods. In its early days, science was mainly supported by a private grants economy, from 
the rich or from endowed institutions like universities. Now it is moving increasingly into 
the public grants economy simply because of its increasing scale and expense, although 
private foundations still play a significant role. A very interesting question is whether 
government laboratories, like Los Alamos, have not actually perverted science toward 
human destruction. 

The state, after all, is basically a threat system. It supports itself by threatening its own 
citizens into making them pay taxes or by extracting sources out of them by creating 
money, by which it can draw resources from the public by inflation. It is not surprising, 
therefore, that test, particularly sovereign states; devote a good deal of their resources 
to threats against foreigners, as well as against their own cities. Innovation that is 
directly state supported, therefore, may be ex-cited to go in large part to the threat 
system. The National Science Foundation is an exception to this because of a tradition 
that proposals r research in science should be judged largely by peers—that is, by I low 
scientists. There is a certain danger in this that the subcultures I science may become too 
narrow and isolated from the general public id that hostility will develop between 
science and the rest of society, which could severely curtail the grants that society is 
willing to make i limit the rate of development of science itself. Just where the public 
goods aspect of innovation and the private goods aspect actually meet or overlap is a 
quite difficult question. It is particularly difficult when it comes to the developmental 
aspects of innovation. There is a good deal in the remark, attributed, I think, to Edison, 
that an invention is 1 percent inspiration and 99 percent perspiration. 

Certainly the translation of ideas into actual methods of production may involve much 
more human activity than having the ideas in the first place. Just how much 
development should be publicly supported and how much is satisfactorily dealt with in 
the private sector is a question to which there is certainly no easy answer. 

In looking at the policy implications of these considerations, what is easy to overlook is 
that grants to society from the innovators may easily be more important in determining 
the rate of innovation and the success of innovation than grants from society to the 
innovators. A society which is infused with a spirit of ennui and disillusionment, in which 
the integrative aspects of the grants economy languishes because nobody really loves 
anything or anybody very much, may very well stagnate no matter what legislative 
incentives, tax remissions, and public and private grants are applied. This is perhaps the 
"supply side economics" of innovation. It has been much neglected in research on the 
problem, partly, no doubt, because it is very difficult to study. Just what creates a spirit 
of generosity, outgoingness, self-sacrifice, and pride in achievements of others is very 
little understood. It is certainly easy for a society to slide down into a kind of mean-
minded, penny-pinching, ungrateful, 
self-centeredness that may be much more destructive to creative innovation than any 
defects in the patent system, the tax laws, or even government subsidies. One worries 
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whether our own society is falling into this kind of threat to innovation that may be 
much more psycho logical than it is economic. 

Definitions and Scope 

Broadly speaking, what we are setting out to explore in this chapter is innovation, 
particularly technological innovation, in its various ramifications. Economists define an 
innovation as the first commercial application of a new or improved process or product.1 
Nowadays we would extend this definition to include a system such as the supermarket, 
time-shared computer, satellite communication, etc. In this context, there are, of course, 
also social innovations of the most important consequences, but I cannot possibly cover 
so broad a topic herein. The innovative process consists of two distinct stages: 

1. Conception or invention 

2. Subsequent commercialization or exploitation 

Thus the economist would point out that the invention by itself is not an economic 
good; it is only by commercialization that it becomes one. 

Whereas the former task is that of the inventor, the latter role falls to the entrepreneur. 
Fundamentally, entrepreneurship is the process whereby people, money, markets, 
production facilities, and knowledge are brought together to create a commercial 
enterprise which did not exist before. Doing so does not have to embody an invention; it 
can simply be the founding of a new dry-cleaning establishment on a block which did not 
have one but where a need existed, or a new plant by a corporation using existing 
technology. If invention is involved, the importance of the entrepreneurial activity is even 
greater, because inventive novelty implies new risk2 and completes an innovation. 

1. The entrepreneur, particularly the technological innovator, functions best in an 
atmosphere of freedom, in a decentralized system. It is probably also true that this 
grass-roots innovation is the best method for most social innovation too. Certainly, large 
government-sponsored programs of specific national importance have been successfully 
implemented through the private sector firms in the past (World War II synthetic rubber, 
the atomic bomb, the space program), but for these to succeed in the world market 
under the pressure of competitive forces, the action of the "invisible hand" is infinitely 
more effective. It is very doubtful whether the currently fashionable concept of 
technology assessment has any real long-range value, as studies of the past (such as by 
Professor Rosenberg, or by Professor Hughes) have demonstrated. On the other hand, it 
is absolutely necessary, in view of the speed with which science and technology change, 
to develop greater technical literacy among the general public and to communicate 
honestly with them about the scientific work that is being done, while at the same time 
improving our engineering education generally. 

2. The entrepreneur, whether individual or corporate, requires an external climate 
marked to the maximum degree by steadiness of course in the society around him, 
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although he usually is prepared to cope with a reasonable degree of surprises. However, 
the perils of the entrepreneur's career itself in a competitive world are amply able to 
provide him with surprises, so that he doesn't need any additional burdens from 
governments or segments of society acting through government. 

3. Technological innovation has been the major driving force for the growth of the 
American economy for a very long time. As Charles Schultze has put it: 

The final virtue of market-like arrangements that 1 wish to stress is their potential ability 
to direct innovation into socially desirable directions. While the formal economic theory of 
the market emphasizes its ability to get the most out of existing resources and 
technology, what is more important is its apparent capacity to stimulate and take 
advantage of advancing technology. Living standards in modern Western countries are, 
by orders of magnitude, superior to those of the early seventeenth century. Had the 
triumph of the market meant only a more efficient use of the technologies and resources 
then available, the gains in living standards would have been minuscule by comparison. 
What made the difference was the stimulation and harnessing of new technologies and 
resources.60 

What Schultze does not say is that this market triumph, occurring only in Western 
countries, did not therefore arise in the ancient civilizations of the East, where the idea of 
progress did not exist, and which to this day have living standards far below those in the 
West, so that the social milieu is after all the decisive factor. This feedback ability of the 
American economy, if not stifled, is its greatest strength, because it is self-correcting. 
Thus, the real priority belongs to technological innovation. It is government's job to set 
the course and then get out of the way! If there are no foreign "surprises," the 
developing national consensus as described above might permit a gradual improvement 
in our national condition during the 1980s. 

The driving force behind technological innovation is money—the lure of making it. For 
the individual, that motivation is extremely clear, even though, of course, there are other 
motivations as well (desire for independence, hope of peer group esteem, etc.). For the 
corporation to innovate, given the problems I have described, there is no better recipe 
than a profitable business. A good profit record engenders a willingness to take risks, 
and risk-taking lies behind all innovation. Similarly, Professor Mansfield62 points out that 
the higher social than private rate of return for innovation cannot efficiently be 
addressed by direct government intervention, but rather by improving the profit-making 
climate for innovation.” (Colglazier, 1982) 

But is it the government’s role to make decisions on what investments are good investments or 
bad investments? Is it the government’s role to determine what projects should be funded and 
what projects should not? Is the government without bias? Is the government without 
individuals who have self interests that could affect the decision making process for proper 
investments? Could a government create and manage an innovation system without having 
political posturing and favoritism enter into the equation?  
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The answers to these questions are obvious; the government may be able to conduct 
investments in projects in a systematic way that removes predatory practices from taking place 
and accumulate enough capital from the masses to provide significant funding for potential 
projects and even implement some of those projects without negative consequences, but 
eventually the combination of politics and the complete authority over the controlling of 
money will cause strife, consternation, and a myriad of problems that are not easily dealt with. 
 
As we have seen in the recent past with Fannie Mae and Freddie Mac, government entities do 
not always make proper investment decisions. Fannie and Freddie created programs that were 
established to help lower income level individuals and help them qualify for mortgages in order 
for them to attain the American dream of home ownership. 

 Unfortunately what we have seen is gross mismanagement and poor investment decisions that 
created a significant recession in the US economy. 1/3 of all mortgages were written 
underneath these governmental organizations and then the taxpayer was stuck with the cost of 
keeping them alive, or they would face a greater recession or possibly a depression. It is clear 
that establishing an investment fund that is under the direct control of the government and the 
politicians that make up that government is not optimal; otherwise the government would seek 
to create a planned economy where the investment choices are determined and given to those 
who support the status quo and the political establishment.  

Therefore a state of equilibrium must be found where the government can aggregate capital 
(through taxation) to be invested in the state, local, and national economies while keeping the 
political establishment from having a decision making role in exactly how the investments are 
made. The investments must be made based upon what goods and services are demanded by 
the market and where entrepreneurs and business owners seek to fulfill market needs. For 
example, an individual or economic “cluster” in Washington may decide is imperative for 
economic success in their state to fulfill certain needs that may cripple the economy of another 
state. However, states will not always reject inappropriate federal funding, even if their state 
offices could not properly utilize the capital the funds are usually absorbed and distributed in a 
procurement process to achieve a “best possible” scenario instead of putting it into the hands 
of truly capable local management to support local “cluster” growth.  

It is not the fault of the states who take money they can not properly manage, they do desire to 
make change and attempt to set up systems in which will use the funding appropriately; but 
they also understand that their federal counterparts may cease to offer funds to a state if the 
state should refuse them.  

Just because state funds are earmarked to be spent in a certain way or for certain economic 
development does not mean that a state is capable of distributing funds or assessing those to 
receive funds properly. This is often not the fault of the state, it is merely the functionality of 
our nation; we as states take the money invested by our citizens through taxation and try our 
best to fulfill our states needs; but it is hard to, as states, realize that private organizations may 
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better know the business environment of a state and could more cost effectively distribute 
funds allocated by federal government. 

Private sector individuals managing federal or state funds is a hard concept to swallow as 
private entities, like governments, have their own agendas; this is why synergy must be reached 
in between the public and private sector spending of capital to invest within a state; once again 
a blending of Austrian and Keynesian economics. 

The capital structure of society is never fully integrated but instead driven by market demand; if 
goods and services are created that the market does not desire, the investment is completely at 
risk. This has been seen in the past as planned economies such as in the former Soviet Union, 
where the government determined how many of an individual product would be made and 
what the price would be to the consumer; this of course led to products and services being 
pushed that the market did not call for and individuals did not want to buy, and led to the 
eventual collapse of their entire economy.  
 
Only when investment decisions take into account the market forces directed at a product or 
service, can a proper investment decision be made. Governments have shown themselves 
somewhat incapable of making many investment decisions, whereas the private sector thrives 
off of making proper investment decisions which is why government agencies offer 
procurement opportunities to the private sector. The problem with procurement opportunities 
is that they are tailored using ideologies and methodologies derived from research that spans 
many local, regional, and state economies with the influence of countless public and private 
sector bias mixed in, thereby, making successful “state specific” procurement opportunities 
nearly impossible. 
 
Having local private sector input and collaboration with public sector financing activities is key 
to maximizing economic “cluster” growth in states that are unique from one another. 
Understanding the driving factors that create a market for products and services is essential for 
the determination of what a good investment looks like; and it is also important for 
governments seeking to create economic development and an economic base in a region to 
keep as much capital in the local economy for as long as possible in order to generate economic 
impact, growth, and development.  

Outside of taxation, a dollar spent in the economy will return approximately $1.30; that $1.30 
reinvested returns $1.67 and so on and so on and so on. The amount of times a dollar can be 
circulated in a local economy prior to taxation determines the amount of economic impact and 
growth that an investment can achieve (which is why the aforementioned cycling of capital that 
occurs during manufacturing is so vital to an economies success, local or national.  

Campbell and Skinner, in their book ‘Adam Smith’ explain this philosophy to discuss why 
Austrian economists seek to keep taxation low and money circulating in an economy.  

“Perhaps the logic of the process can be best represented by artificially splitting up the 
activities involved. Suppose at the beginning of the time period in question, that the 
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major capitalist groups possess the total net receipts earned from the sale of products in 
the previous period, and that the undertakers engaged in agriculture open by 
transmitting the total rent due to the proprietors of land, for the use of that factor. The 
income thus provided will enable the proprietors to make the necessary purchases of 
consumption (and investment) goods in the current period, thus contributing to reduce 
the stocks of such goods with which the undertakers and merchants began the period. 
Secondly, assume that the undertakers engaged in both sectors, together with the 
merchant groups transmit to wage-labor the content of the wages fund, thus providing 
this socio-economic class with an income which can be used in the current period. 
Thirdly, the undertakers in agriculture and manufactures make purchases of 
consumption and investment goods from each other through the medium of retail and 
wholesale merchants thus generating a series of expenditures linking the two sectors. 
Finally the process of circulation may be seen to be completed by the purchases made by 
individual undertakers within their own sectors Once again these purchases will include 
consumption and investment goods, thus contributing still further to reduce the stocks of 
conic modifies which were available for sale when the period under examination began. 

Given these points, the working of the system can be seen to involve a series of flows 
whereby income is exchanged for commodities in such a way as to generate a series of 
withdrawals from the 'circulating' capital of society. As Smith pointed out, the 
consumption goods thus withdrawn from the existing stock may be entirely used up 
within the current period, or used to increase the stock 'reserved for immediate 
consumption' or to replace the more durable goods (e.g. clothes) which had reached the 
end of their life in the course of the same period. Similarly, the undertakers as a result of 
their purchases, will add to their stocks of raw materials and/or their fixed capital, or 
replace the machines which lead finally worn out in the current period. Looked at in this 
way, the 'circular flow' may be seen to involve a certain level of purchases which takes 
goods from the market but which is at the same time matched by a continuous process 
of replacement by virtue of the productive activity which is currently carried on. 

While this vision of the economic process is important in its own right, Smith also used it 
to demonstrate the importance of a wide range of economic problems as well as the 
interconnections which exist between them. The first and most obvious problem in the 
context of the exchange economy is that of price and its determinants. In handling this 
problem, Smith assumed the existence of what he called 'ordinary' or 'average' rates of 
wages, profit, and rent; rates of return which may be said to prevail within any given 
society or neighborhood during any given time period (such as a year). These rates of 
return determine the natural or supply price of any commodity, defined by Smith as that 
amount which is 'neither more nor less than what is sufficient to pay the rent of the land, 
the wages of the laborer, and the profits of the stock' according to their prevailing and 
natural rates. By contrast, market price is now defined as that price which may prevail at 
any given point in time, being regulated by 'the proportion between they quantity which 
is actually brought to market, and the demand of those who are willing to pay the 
natural price of the commodity. The two prices are interrelated in that in a competitive 
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situation any divergence between them will cause the rates of return accruing to factors 
to rise if above or fall below their 'natural' rates, thus generating an inflow or outflow of 
resources to or from the employment affected with consequent effects on the supply of 
the commodity. In short the natural price of commodities emerges as the equilibrium or 
'central' price,’ to which the paces of all commodities are continually gravitating.” (R. H. 
Campbell, 1985) 

Jobs and Economic Development/Incentive Projects in the Financial Sector 

So it has been established that the amount of money circulating in a regional economy drives 
the market price and a product or service will then reach an equilibrium level to where the 
seller is able to make a profit and the buyer is satisfied with the value of their purchase. As 
stated before this drives the determination of whether an investment will create a significant 
return but returns will not rise forever; it is the idea that capital availability is tied directly to 
market demand which impacts the local economy through dollar circulation to determine value 
and price.  
 
Without defining and providing for market capital needs, economies go unfulfilled and dollars 
are less likely to be circulated in an economy; the Austrian belief that this risk should be born 
solely by the investors and the producers is naïve, to believe in this day and age that new large 
private businesses would be able to start-up and be able to compete without government 
capital and incentive programs, is no longer realistic due to world wide competition and foreign 
government subsidy. The private sector can only be expanded so far without public programs to 
help new enterprise, without public support, pure capitalism will be lost, and corporatism will 
choke our nation to death if private enterprise should gain control over the government. 
 
So, the question remains, what does return on investment look like in a scenario where 
outcomes must be accounted for on both the behalf of the entrepreneur and the state, each of 
whom has different desires and impacts; and when both must function independently of each 
other but both must simultaneously help to fulfill the needs of each other? 
 
The entrepreneur seeks the growth of the business, to hire more employees, to increase the 
bottom line, and to increase his or her personal worth. The state seeks to have an increase in its 
business tax base, an increase to the capital funds bottom line, and an increase in the number 
of people with well paying jobs that again increase the personal tax base. So people and jobs 
are an important factor for both parties and a ROI can then be calculated utilizing both the 
private and public sectors through this consideration.  
 
On the part of both the state and the private sector it then means creating jobs as efficiently 
and responsibly as possible. This means considering Human Resources Development as one 
primary driving factor in new financial sector development; whether it be financial 
development on the side of public or private program installments. 
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“The calculation of the return on investment in HRD begins with the basic model … 
where a potentially complicated process can be simplified with sequential steps. The ROI 
process model provides a systematic approach to ROI calculations. A step-by-step 
approach keeps the process manageable so that users can tackle one issue at a time. The 
model also emphasizes that this is a logical, systematic process which flows from one 
step to another. Applying the model provides consistency from one ROI calculation to 
another. Each step of the model is briefly described in this chapter. 

PRELIMINARY EVALUATION INFORMATION 

Several pieces of the evaluation puzzle must be explained when developing the 
evaluation plan for an ROI calculation. Four specific elements are important to 
evaluation success and are outlined in the next section. 

Evaluation Purposes 

Although evaluation is usually undertaken to improve the E IRD process, several distinct 
purposes can be identified. Evaluation is planned to: 

· determine if a program is accomplishing its objectives, 

· identify the strengths and weaknesses in the HRD process, 

· determine the cost/benefit analysis of an HRD program, 

· assist in marketing HRD programs in the future, 

· determine if the program was appropriate for the target audience, and 

· establish a database, which can assist in making decisions about the programs. 

Although there are other purposes of evaluation, these are the most important ones.  
Evaluation purposes should be considered prior to developing the evaluation plan 
because the purposes will often determine the scope of the evaluation, the types of 
instruments used, and the type of data 'collected.  

For example, when an ROI calculation is planned, one of the purposes would be to 
compare the cost and benefits of the program. This purpose has implications for the type 
of data collected (hard data), type of data collection method (performance monitoring), 
type of analysis (thorough), and the communication medium for results (formal 
evaluation report). For most programs, multiple evaluation purposes are pursued.” (Jack 
J. Phillips, 2001) 

 
It is important to evaluate a potential financial development venture from a human resource 
perspective, but other factors need to be assessed just the same.  
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A baseline must be established and then a financial development firm or project must track the 
impacts that happen after change is made. So ROI from a human resources perspective can be 
calculated using the established baseline and determining the bottom line of the organization 
in regards to increases or decreases as investments are made into the system, keeping a 
regional perspective in mind all the while.  
 
On a broader scale of the state, we can see the number of people that are being employed and 
the number that are unemployed as a direct or indirect result of financial development 
activities. We can also see the level of employment that people are at and the income that they 
are deriving from that employment. We can set a baseline on a local and regional level and 
then use that baseline to help determine if an investment into that market (through providing 
capital to entrepreneurial projects) has an effect on employment numbers, level of 
employment, and the ability of the employed to provide an ROI to the state in the form of taxes 
on that new or enhanced wage. 
 
On a micro-scale this could be seen very easily in a small rural village if an entrepreneur started 
a successful business and began hiring their neighbors to fill positions as the business grows 
due to access to capital. As an example: if the village had 100 employable people and there 
were 25 employable people who could not find work (25% unemployment is average across 
rural Alaska) and the entrepreneur opens shop and employs himself, family members, and 
friends; each person that he hires increases employment 1% in the village. 
 
Alaska and other rural areas in America are full of innovators; it is necessary for survival in 
harsh and sometimes cruel environments for innovation to flourish, but not if it is forced upon 
them by those with no regional perspective; this goes for rural areas and misunderstood 
economies as a whole that have heavy out-of-area influence by third parties.  
 
There are many businesses that can thrive in rural America even with the limiting factors of 
location and environment. But we have done a poor job of assisting those innovators so that 
they can become successful, and access to risk capital is perhaps the biggest stumbling block in 
the way of innovation.  
 
Innovation creates jobs and raises profitability for the private sector while increasing the tax 
base for government. So the answer to economic development (as opposed to simply economic 
growth) seems to be heavily reliant on access to capital: whether it is from banks, the 
government, or the private sector. Therein lies the rub, access to capital funds, whilst properly 
investing in human capital, and having an understanding of a local environment and the human 
needs there within.  
 
However, access to capital does not mean the success of a business, in fact with proper 
training, education, and management before capital expenditure, simply having access to 
capital, can be detrimental to almost any business. The authors Christensen and Raynor discuss 
the problems inherent with access to capital for most innovators. 
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“Getting funded is an obsession for most innovators with a great idea; as a result, most 
research about raising capital has focused on how to get it. For corporate entrepreneurs, 
writers often describe the capital budgeting process as a cumbersome bureaucracy and 
recommend that innovators find a well-placed "champion" in the hierarchy who can 
work the system of numbers and politics in order to get funding. For start-ups seeking 
venture capital, much advice is focused on structuring deals that do not give away too 
much control, while still allowing them to benefit from the networks and acumen that 
venture capital firms offer. 

Although this advice is useful, it skirts an issue that we think is potentially more 
important: The type of money that corporate executives provide to new-growth 
businesses and the type of capital that managers of those businesses accept represent 
fundamental early choices when launching a new-growth business. These are critical 
fork-in-the-road decisions, because the type and amount of money that managers 
accept define the investor expectations that they'll have to meet. Those expectations 
then heavily influence the types of markets and channels that the venture can and 
cannot target. Because the process of securing funding forces many potentially 
disruptive ideas to get shaped instead as sustaining innovations that target large and 
obvious markets, the very process of getting the money to start a venture actually sends 
many of them on a march toward failure. 

We have concluded that the best money during the nascent years of a business is patient 
for growth but impatient for profit. Our purpose in this chapter is to help corporate 
executives understand why this type of money tends to facilitate success, and to see how 
the other category of capital—which is impatient for growth but patient for profit—is 
likely to condemn innovators to a death march if it is invested at early stages. We also 
hope this chapter will help those who bankroll new businesses understand the forces 
that make their money good or bad for nurturing growth. 

The most commonly used theories about good and bad money for new-growth ventures 
have been based on attributes rather than circumstances. Probably the most common 
attribute-based categorization is venture capital versus corporate capital. Other 
categories include public versus private capital, and friends and family versus 
professionally managed money. None of these categorization schemes supports a theory 
that can reliably predict whose money will best help new ventures to succeed. 
Sometimes money from each of these categories proves to be a boon, and sometimes it 
becomes the kiss of death. 

We've already demonstrated why the money that funds a newgrowth business needs to 
be patient for growth. Competing against nonconsumption and moving disruptively up-
market are critical elements of a successful new-growth strategy—and yet by definition, 
these disruptive markets are going to be small for a time. The only way that a venture 
can instantly become big is for existing users of a high-volume product to be enticed to 
switch en masse to the new enterprise's product. This is the province of sustaining 
innovation, and start-ups rarely can win a sustaining-innovation battle. Money should be 
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impatient for growth in later-stage, deliberate-strategy circumstances, after a winning 
strategy for the new business has emerged. 

Money needs to be impatient for profit to accelerate a disruptive venture's initial 
emergent strategy process. When new ventures are expected to generate profit 
relatively quickly, management is forced to test as quickly as possible the assumption 
that customers will be happy to pay a profitable price for the product—that is, to see I 
whether real products create enough real value for which customers I will pay real 
money. If a venture's management can keep returning to the corporate treasury to fund 
continuing losses, managers can postpone this critical test and pursue the wrong 
strategy for a long time. Expectations of early profit also help a venture's managers to 
keep fixed costs low. A business model that can make money at low costs per unit is a 
crucial strategic asset in both new-market and low-end disruptive strategies, because 
the cost structure determines the type of customers that are and are not attractive. The 
lower it can start, the greater its upside. And finally, early profitability protects a growth 
venture from cutbacks when the corporate bottom line turns sour. 

In the following sections we describe in more detail how good money becomes bad. We 
recount this process from the point of view of corporate investors, with the hope that 
this telling of the story will help managers who are seeking funding to know good and 
bad money when they see it, and to understand the consequences of accepting each 
type. We hope also that venture capital investors and the entrepreneurs whom they fund 
will be able to see in these accounts parallel implications for their own operations. Bad 
money can come from venture and corporate investors—as can good money. 

Those working to build disruptive growth businesses within established corporations 
sometimes look longingly at the green grass on the other side of the corporate fence, 
where innovators who build independent start-ups not only can avoid the encumbrances 
of corporate bureaucracy but also have the freedom to fund their ideas with venture 
capital. The belief that venture capitalists can fund start-ups much more effectively than 
corporate capitalists is so pervasive, in fact, that the venture capital investment arms of 
many corporations refuse to participate in a deal unless an independent venture capital 
firm will co-invest. 

We would argue, however, that the corporate-versus-venture distinction isn't nearly as 
important as the willingness or inability to be patient for growth. Just like Honda, most 
successful venture capital firms had precious little capital to invest at the outset. The lack 
of money conferred on their ventures a superior capability in the emergent strategy 
process. When venture capitalists become burdened with lots of money, however, many 
of them seem to behave as corporate capitalists do in stages 3, 4, and 5 of the growth-
gap spiral. 

In the late 1990s venture investors plowed huge sums of capital into very early-stage 
companies, conferring extraordinary valuations upon them. Why would people with so 
much experience have done something so foolish as to invest all of that money in 
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companies before they had products and customers? The answer is that they had to 
make investments of this size. Their small, early-stage investments had been so 
successful in the past that investors had shoveled massive amounts of capital into their 
new funds, expecting that they would be able to earn comparable rates of return on 
much larger amounts of money. The venture firms had not increased their number of 
partners in proportion to the increase in the assets that they were committed to invest. 
As a consequence, the partners simply could not be bothered with making little $2 
million to $5 million early-stage investments of the very sort that had led to their initial 
success. Their values had changed. They had to demand that the ventures they invested 
in must become very big, very fast, just like their corporate counterparts. 

And just like their corporate counterparts, these funds then went through steps 3, 4, and 
5 that were described at the beginning of this chapter. These venture funds weren't 
victims of the bubble—the collapse in valuations that occurred between 2000 and 2002. 
In many ways they were the cause of it. They had moved up-market into the magnitudes 
of investment that normally are meted out in later deliberate strategy stages, but the 
early-stage companies in which they continued to invest were in a circumstance that 
needed a different type of capital and a different process of strategy. The paucity of 
early-stage capital that continues to prevent many entrepreneurs with great disruptive 
growth ideas from getting funding as of the writing of this book is in many ways the 
result of so many venture capital funds being in their equivalent of step 5 of the death 
spiral—retrenching and l focusing all of their money and attention to fix prior businesses. 
We often have been asked whether it is a good idea or bad idea for ~ corporations to set 
up corporate venture capital groups to fund the creation of new growth businesses. We 
answer that this is the wrong question: They have their categories wrong. Few corporate 
venture funds have been successful or long-lived; but the reason is not that they are 
"corporate" or that they are "venture." When these funds fail to foster successful growth 
businesses, it is most often because they invested in sustaining rather than disruptive 
innovations or in modular solutions when interdependence was required. And very often, 
the investments fail because the corporate context from which the capital came was 
impatient for growth and perversely patient for profitability.” (Clayton M. Christensen, 
2003) 

Economic diversification, financial sector stimulation, state tax base growth, and private sector 
revenue are all reliant on that last, crucial, line: “very often, the investments fail because the 
corporate context from which the capital came was impatient for growth and perversely patient 
for profitability”.  
 
This means that an organization that funds a venture can, and often is, being driven by a strong 
need for quick growth so that the share price of the stock or general value of a new enterprise 
could be leveraged and possibly sold and that they did not care if the organization that they 
funded ever became profitable! This is a reality that is often tied to one of, if not the largest, of 
America’s funding sources when it comes to seed capital for new enterprise, venture capital 
firms. 
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Most venture capital organizations require 5X growth in three years and 10X growth in five 
years, but the average time period that it takes for a start-up organization to reach profitability 
is 5-7 years.  
 
Venture firms just can’t wait that long for the return on their investment to come in the form of 
earnings on that investment. The stress and strain that this scenario puts on the organization 
receiving capital is often more than they can bear. This makes the typical “one successful 
investment out of ten” for the venture firms a generally unacceptable method for economic 
diversification in any developing state as it provides growth for only a select few and has no 
vision for the long term growth of a states economic infrastructure, only their own immediate 
gains; a successful economic development plan must create a win-win-win scenario between 
public sector tax base growth, private sector economic development, an overall increase in job 
growth, and business relocation incentives; and a successful economic development plan must 
also consider unique geographical, sociological, environmental, and economic opportunities 
and risks with the ability to provide the most appropriate local and, if needed, out-of-state 
management possible; all of this with the added ability to assess new business opportunities 
within a state without strong bias or agendas to fulfill other than that of pure economic 
development. 
 
So the role of government from a combined Keynesian and Austrian (80% Austrian 20% 
Keynesian)  perspective would be that the government create the environment in which 
innovative businesses can flourish on both a local and international stage and then provide the 
access to risk capital necessary for entrepreneurs to get started and grow, with responsible and 
appropriate monitoring to ensure there is no “malpractice”; and then remove themselves from 
the picture allowing for private sector entrepreneurial prowess to provide strategic and well 
educated support; upon the transition to private sector control, however, power must be 
regulated and coordinated with public and private interests in mind and there must be no 
investment made with the drive being immediate/enormous financial return, only the states 
long term economic development.  
 
This is how economic “clusters” can be enhanced in America’s modern day economy; region 
specific public/private collaboration for the long term economic diversification of existing and 
eventually new enterprise.  
 

Summary: Economics of Mining, Manufacturing, and Economic Clusters in 

Alaska and the United States  

America is in or is recovering from a recession; innovation has always been America’s freedom 

from economic bondage and government must again support this entrepreneurial behavior.  

Even looking at the recent flurry of natural disasters it is clear to see that there was not a mired 

of new technology waiting to be implemented to protect our physical and sociological assets. 
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Though there have been incredible leaps in digital and information technology, our country as a 

whole must not forget the physical realm in which we live and work. The world has most 

certainly not run out of ideas, but often we as humans and as societies forget about the 

importance of, let’s say, the manufacturing of value-added products from mining activities, 

when creating a more flexible electronic device may seem to have a quicker return on 

investment. 

It is this idea that has driven private and public sector desires so far apart. The private sector 

will pursue economic endeavors that are in high demand, with quick returns on investment, 

and are (as far as the marketplace is concerned) easy to penetrate. Whereas public sector 

investment may have a focus on rebuilding roads or funding research into economic 

development utilizing a states existing resources. This contradiction of goals can only be 

undone by having the public sector provide opportunities that encourage, not only road 

maintenance projects, but the implementation of new transportation technologies that can 

both be both lucrative for the private sector and fulfill the needs the public sector, whilst also 

improving the over economic viability of local, state, and national infrastructures for commerce, 

thus making jobs, new enterprise, and increasing the overall government tax base.   

Funding, whether from public or private entities is an issue of great debate and as party policy 

and private sector focus both drift apart, the national economy suffers, states suffer, and finally 

the individual suffers. 

Mining’s Effect on the United States Economy 

Mining is first and foremost a source of mineral commodities that all states in the nation find 
essential for maintaining and improving their standards of living and build upon their economic 
“clusters”. Mined materials are needed to construct roads and hospitals, to build automobiles 
and houses, to make computers and satellites, to generate electricity, and to provide the many 
other value-added products and services that consumers use today. 

In addition, mining is economically important to producing states and the nation; it provides 
employment, dividends, and taxes that pay for hospitals, schools, and public facilities. The 
mining industry produces a trained workforce and small businesses that can service 
communities and may initiate related businesses that lead to the creation of new enterprise to 
manufacture new products for the global market. Mining also yields foreign exchange and 
accounts for a significant portion of gross domestic product. Mining fosters a number of 
associated activities, such as manufacturing of mining equipment, provision of engineering and 
environmental services, and the development of world-class universities in the fields of 
geology, mining engineering, and metallurgy. The economic opportunities and wealth 
generated by mining for many producing states are substantial. 

Mining is particularly important to the U.S. economy because the United States is one of the 
world’s largest consumers of mineral products and one of the world’s largest producers. The 
United States increasingly, however, satisfies its huge demand for mineral commodities by 
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importing cheap mineral ore and sponge from overseas. For decades, the country has imported 
alumina and aluminum, iron ore and steel, manganese, tin, copper, titanium, and other mineral 
commodities. Nevertheless, the country is also a major producer of minerals and a net exporter 
of a several mineral commodities, most notably gold. The United States produces huge 
quantities of coal, iron ore, copper, phosphate rock, and zinc, as well as many other mineral 
commodities that are either exported directly or used in products that can be exported. By far 
the most lucrative use of our vast mineral caches is to created new products from the raw 
materials and sell them at a much higher cost to a demanding global marketplace. 

According to the U.S. Geological Survey (USGS), the value of the nonfuel mineral commodities 
produced in the United States by mining totaled some $39 billion in 1999 (USGS, 2000). The 
value of processed materials of mineral origin (value-added products) produced in the United 
States in 1999 was estimated to be $422 billion (USGS, 2000) (This is the most current 
information in regards to raw mineral vs. value-added products from mineral data available, it 
is more than likely that these numbers are much higher than a ten to one ratio currently). U.S. 
production of coal in 1999 was 1,094 million short tons, which represents an estimated value of 
$27 billion (EIA, 1999a). However, the true contribution of mining to the U.S. economy is not 
fully reflected in these figures. For example, the economic impact of energy from coal, which 
produces 22 percent of the nation’s energy and about 56 percent of its electricity, is not 
included.  

The Bureau of Labor Statistics in the U.S. Department of Commence estimates that the number 
of people directly employed in metal mining is about 45,000, in coal about 80,000, and in 
industrial minerals about 114,000 (U.S. Department of Labor, 2000a). Together these figures 
account for less than 1 percent of the country’s total employment in the goods-producing 
sector (U.S. Department of Labor, 2000a). The low employment number reflects the great 
advances in technology and productivity in all mining sectors and lower production costs. 

 
Mining supports the very foundation of our economy. From the stone and gravel used to build 
roads and lay foundations for homes and buildings, to coal and uranium used to generate 
more than half of the nation’s electricity, to the copper wire that connects billions of 
computers to a global social and commercial network, our economy and way of life depend 
on the vital resources provided by mining. 
 
While the societal value of the products generated by mining is almost immeasurable, U.S. 
mining also provides tangible economic contributions through its business activity. These 
contributions include wages paid to employees, taxes paid by industry and charitable 
contributions. Mining also generates economic activity in other industries through the 
purchases it makes and the wages those vendors and suppliers pay their employees.  
Combined, the total value of U.S. mining from its business activity, alone, is more than $240 
billion. This analysis uses input-output analysis to examine the economic contributions of U.S. 
mining in terms of output, employment, payroll, personal income and payroll taxes. For the 
purpose of this analysis, the U.S. mining includes the mining of coal, uranium, metal ores, 
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stone quarrying, sand and gravel and other nonmetallic minerals. It excludes oil and natural 
gas extraction. 
 
This analysis also presents data on the value of the products of mining to other selected U.S. 
industries. These are examples of industries whose output is dependent on the products of 
mining and for which substitute materials are not readily available or economically viable. 
Mining also provides value to the economy through use of its products, and this part of the 
analysis attempts to capture that value. The gross domestic product (GDP) of selected 
industries dependent on the products of mining represented 13.4 percent of total U.S. GDP in 
2007. 
 
THE ECONOMIC CONTRIBUTIONS OF U.S. MINING 
In 2007, U.S. mining produced $98.4 billion of finished mineral, metal and fuel products. 
These building block materials were further transformed by consuming industries into 
consumer and industrial goods creating an additional $1.8 trillion in value added by other 
mineral, metal and coal consuming industries. The economic contribution of selected mining 
dependent industries is discussed at the end of this analysis. (Analysis by Moore Economics, 
2007) 

Gold 

Market Demand for Gold 

The economic need for gold fluctuates as gold is a natural resource that is constantly changing 
in value. According to production reports of gold, gold is a resource that continues over the last 
century to increase in value but has also become less abundant due to the most basic principles 
of supply and demand.  Gold is like oil in the sense that it is a finite resource that holds 
tremendous value but it also must be rationed and extracted carefully so as not to upset the 
environment.  The economic need for gold is based on the combined demand of entire 
economies and economic “clusters” of a country as is with any natural resource.   

Gold is the most malleable and ductile of all metals; a single gram can be beaten into a sheet of 
1 square meter, or an ounce into 300 square feet. Gold leaf can be beaten thin enough to 
become translucent. The transmitted light appears greenish blue, because gold strongly reflects 
yellow and red. ("Gold: causes of color".., 2006-2009) Such semi-transparent sheets also 
strongly reflect infrared light, making them useful as infrared (radiant heat) shields in visors of 
heat-resistant suits, and in sun-visors for spacesuits. (Mallan) 

Gold readily creates alloys with many other metals. These alloys can be produced to modify the 
hardness and other metallurgical properties, to control melting point or to create exotic colors. 
Gold is a good conductor of heat and electricity and reflects infrared radiation strongly. 
Chemically, it is unaffected by air, moisture and most corrosive reagents, and is therefore well 
suited for use in coins and jewelry and as a protective coating on other, more reactive, metals. 
However, it is not chemically inert. 
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High quality pure metallic gold is tasteless; in keeping with its resistance to corrosion (it is metal 
ions which confer taste to metals). In addition, gold is very dense, a cubic meter weighing 
19,300 kg. By comparison, the density of lead is 11,340 kg/m3, and that of the densest element, 
osmium, is 22,610 kg/m3. 

India is the world's largest consumer of gold, as Indians buy about 25% of the world's gold, 
(tarnishing, March 27, 2008.) purchasing approximately 800 tons of gold every year. India is also 
the largest importer of the yellow metal; in 2008 India imported around 400 tons of gold. (Gold: 
Why China outbeats India in gold reserves, 2009) 

Demand for gold is expected to be strong during 2010, driven by growing demand for jewellery 
in China and India as well as an increase in European and U.S. investment in the context of 
continued economic instability, sovereign risk, and the threat of a worsening recession or 
complete depression. 

Concerns over Greece’s public finances and debt contagion fears in Europe have led to strong 
buying in particular for gold coins, bars and gold exchange traded funds (ETFs) during May 
which may show up in the Q2 2010 figures. While momentum in ETF tonnage paused during Q1 
2010, gold ETF flows started to rise strongly again in April and May as investors sought less 
volatile investments in which to protect their funds against economic turmoil. On 20 May, SPDR 
Gold Shares (GLD) held a record 1,200 tones, with a value of US$46.88 billion. (Gold Research 
and Statistics, 2010) 

Industry and Value Added Products 

A gold nugget of 5 mm in diameter (bottom) can be expanded through hammering into a gold 
foil of about 0.5 square meter. Gold is so stable and so valuable that it is always recovered and 
recycled. There is no true consumption of gold in the economic sense; the stock of gold remains 
essentially constant while ownership shifts from one party to another. (Mandaro, Retrieved 
2009-04-05.) 

 Gold solder is used for joining the components of gold jewelry by high-temperature hard 
soldering or brazing. If the work is to be of hallmarking quality, gold solder must match 
the carat weight of the work, and alloy formulas are manufactured in most industry-
standard carat weights to color match yellow and white gold. Gold solder is usually 
made in at least three melting-point ranges referred to as Easy, Medium and Hard. By 
using the hard, high-melting point solder first, followed by solders with progressively 
lower melting points, goldsmiths can assemble complex items with several separate 
soldered joints. 
 

 Gold can be made into thread and used in embroidery.  Gold is ductile and malleable, 
meaning it can be drawn into very thin wire and can be beaten into very thin sheets 
known as gold leaf.  Gold produces a deep, intense red color when used as a coloring 
agent in cranberry glass. 
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 In photography, gold toners are used to shift the color of silver bromide black and white 
prints towards brown or blue tones, or to increase their stability. Used on sepia-toned 
prints, gold toners produce red tones. Kodak published formulas for several types of 
gold toners, which use gold as the chloride. (Kodak, Toning black-and-white materials: 
Technical Data/Reference sheet G-23, 2006) 
 

 As gold is a good reflector of electromagnetic radiation such as infrared and visible light 
as well as radio waves, it is used for the protective coatings on many artificial satellites, 
in infrared protective faceplates in thermal protection suits and astronauts' helmets and 
in electronic warfare planes like the EA-6B Prowler. 
 

 Gold is used as the reflective layer on some high-end CDs. 
 

 Gold can be manufactured so thin that it appears transparent. It is used in some aircraft 
cockpit windows for de-icing or anti-icing by passing electricity through it. The heat 
produced by the resistance of the gold is enough to deter ice from forming. (Kodak, 
Toning black-and-white materials. Technical Data/Reference sheet G-23,, May 2006.) 

Electronics 

The concentration of free electrons in gold metal is 5.90×1022 cm−3. Gold is highly conductive 
to electricity, and has been used for electrical wiring in some high-energy applications (silver is 
even more conductive per volume, but gold has the advantage of corrosion resistance). For 
example, gold electrical wires were used during some of the Manhattan Project's atomic 
experiments, but large high current silver wires were used in the calutron isotope separator 
magnets in the project. 

Though gold is attacked by free chlorine, its good conductivity and general resistance to 
oxidation and corrosion in other environments (including resistance to non-chlorinated acids) 
has led to its widespread industrial use in the electronic era as a thin layer coating electrical 
connectors of all kinds, thereby ensuring good connection. For example, gold is used in the 
connectors of the more expensive electronics cables, such as audio, video and USB cables. The 
benefit of using gold over other connector metals such as tin in these applications is highly 
debated. Gold connectors are often criticized by audio-visual experts as unnecessary for most 
consumers and seen as simply a marketing ploy. However, the use of gold in other applications 
in electronic sliding contacts in highly humid or corrosive atmospheres, and in use for contacts 
with a very high failure cost (certain computers, communications equipment, spacecraft, jet 
aircraft engines) remains very common, and is unlikely to be replaced in the near future by any 
other metal. 

Besides sliding electrical contacts, gold is also used in electrical contacts because of its 
resistance to corrosion, electrical conductivity, ductility and lack of toxicity. Switch contacts are 
generally subjected to more intense corrosion stress than are sliding contacts. 
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Fine gold wires are used to connect semiconductor devices to their packages through a process 
known as wire bonding. 

Gold Value-Added Products Summary 

Gold can and is used in many different ways from fashion, food, to chemistry and will remain a 

valuable resource capable of being used for: 

 Monetary exchange 

 Investment 

 Jewelry 

 Medicine 

 Food and drink 

 Industry 

 Electronics 

 Chemistry 

 

Problems and Opportunities with Gold Mining 

It is one of the goals of this document to show brief examples of poorly regulated gold mines 
that are destructive to the environment and gold mines that are well regulated, consistent in 
production, and that provide jobs for the areas in which they are located. We start by taking a 
look at Nevada and the importance of gold to their economy when other portions of their 
mining economic “cluster” fail to produce. 

 

2008 and the first half of 2009 have been tumultuous times for the world and national 
economies and for Nevada and its mining industry. In the mining industry worldwide and 
in Nevada, news in the first half of 2008 was dominated by rising energy prices and 
continuing shortages of equipment and material supplies. 
 
Around mid year, when signs of world wide recession began to appear, energy prices 
eased, but, at the same time, most mineral commodity prices slumped. Copper prices, 
which had hovered in the $3 per pound range from mid – 2006 to late 2008, plunged to 
around $1.30 per pound when the recession hit. Molybdenum (Moly) prices reached $30 
per pound during the mid-decade boom, fell below $10 per pound. The outlook for the 
world mining industry, which is primarily focused on base metals, was fairly bleak in the 
last half of 2008, but is currently showing signs of recovery. In Nevada, net proceeds at 
the Robinson copper project near Ely declined over 30 percent and the Ashdown Moly 
mine north of Winnemucca closed. 
 

http://en.wikipedia.org/wiki/Gold#Monetary_exchange
http://en.wikipedia.org/wiki/Gold#Investment
http://en.wikipedia.org/wiki/Gold#Jewelry
http://en.wikipedia.org/wiki/Gold#Medicine
http://en.wikipedia.org/wiki/Gold#Food_and_drink
http://en.wikipedia.org/wiki/Gold#Industry
http://en.wikipedia.org/wiki/Gold#Electronics
http://en.wikipedia.org/wiki/Gold#Chemistry
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The gold sector faired much better. Gold prices held up and even improved during the 
financial turmoil in the second half of 2008 and the first half of 2009. Gold prices briefly 
reached $1,000 an ounce in March 2008 and averaged $872 for the year, 25 percent 
over $695 in 2007 and 45 percent higher than the $603 per ounce average in 2006. Since 
Nevada’s gold industry represents 81.5 percent of the State’s gross proceeds of mineral 
production, these price increases have buoyed the industry and generally supported the 
local economies in northern and northeast Nevada. 
 
Because of this increase in gold prices the total value added to the state economy from 
mineral production in 2008 was $2.5 billion, according to the U. S. Department of 
Commerce. This increase came in spite of the fact that gold production declined from 
6.04 million ounces in 2007 to 5.7 million ounces. In spite of this decline in gold 
production, according to the U.S. Geological Survey reports, Nevada gold production 
remained at just over 7 percent of total world production because world production 
declined at about the same pace as Nevada’s. The State also remained the fourth largest 
producer in the world in 2008 behind China, South Africa and Australia.1 With a few 
exceptions, such as China, world wide gold production decreased for the same basic 
reason it declined in Nevada – lower ore grades used in production. 
 
As in previous years, production costs at Nevada operations continued to increase in 
2008. Weighted average cash costs, which do not include non – cash items such as 
depreciation and debt service increased from $408 in 2007 to $525 in 2008. This 29 
percent increase would undoubtedly have been greater if fuel prices had not began 
receding in mid 2008, but it still represents a substantial increase over previous years. 
The primary cause of the increases in 2008 was that higher prices have allowed 
operators to reduce the ore grade of materials processed. This results in the lower 
output noted above and a higher cost per ounce. 
 
Another factor pushing costs up in 2008 were significantly higher State and local taxes 
paid in 2008. Total taxes, which include Net Proceeds, Property, and Sales and Use taxes, 
increased just under 15 percent in 2008. Net Proceeds Tax revenues were a record $91.8 
million, almost 21 percent higher than 2007, which was also a record year for Net 
Proceeds. Property taxes and Sales and Use taxes, which generally lag behind Net 
Proceeds, were up more modestly. Total estimated State and local taxes paid were 
approximately $225 million, over half of which went to the State’s general fund. 
 
Employment trends also showed relatively modest increases in 2008. Total annual 
average direct employment in the Mining and Natural Resources sector was 14,613, up 
from 14,470 in 2007. Employment growth tends to be constrained by delays in bringing 
new projects on line for a variety of reasons including the permitting process that new 
mines and expansions go through. Mining and metal mining in particular were still the 
highest paid sectors in the State economy with average pay of $69,300 and $78,600, 
respectively. This compares with statewide average earnings of just under $43,000. 
(Vidal, 2009) 
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What can be deduced from this situation is that Nevada essentially maintains nearly the entire 
production of gold in the United States.  It is an interesting look into the economic impact of 
gold production in the U.S. and this shows how well Nevada is doing compared to the rest of 
the world. One thing that can be taken away from this report is the fact that gold production is 
being tracked and reported on a highly monitored and controlled level with multiple categories 
to be measured where as in other parts of the world the numbers seem to be more unclear due 
to lack of infrastructure and accountability.   

 

Mining and processing gold ore is, no matter where it is mined, generally bad for the 
environment. Most hard rock mining is the same at a large scale (big pits, dynamite, machines, 
destruction, chemicals, tailings etc.). It's when you get down to the processing that different 
metals have different issues. Gold is unique in that cyanide is frequently used to extract the 
metal from the rock through a process called heap leaching. To get every last bit of gold, mining 
workers pile the waste ore on top of thick sheets of plastic then start spraying it with cyanide. 
They collect the fluid at the bottom then process it further to extract the gold that has bonded 
to the cyanide.  

 

Taking a more specific look into the risks of gold mining is the “All That Glitters: Gold Mining In 
Guyana The Failure Of Government Oversight And The Human Rights Of Amerindian 
Communities” report summary: 

 

On the subject of the Mining Regulations, this report concludes that: 1) Guyana’s 
property rights regime places too heavy a priority on subsurface mineral rights, fails to 
coordinate land uses, and impermissibly restricts the rights of Amerindians; 2) while the 
2005 Regulations effect a marked improvement over the previous regulatory regime, 
they have yet to be fully implemented and contain deficiencies that will impede their 
efficacy; 3) the current mining regulatory structure is unenforceable and contributes to 
high levels of corruption and poor revenue collection; and 4) small scale mining as 
practiced in Guyana poses especially high risks to Amerindians and their natural 
environment. (INTERNATIONAL HUMAN RIGHTS CLINIC HUMAN RIGHTS PROGRAM, 
2007) 

 

In Guyana, medium and small scale gold mining as currently practiced and regulated inflict 
severe environmental, health, and social damage on the areas and people near mining 
operations. The prevalence of corruption in the mining oversight process reduces the 
government’s capacity to enforce the mining regulations and other policies in order to 
mitigating these effects. In almost all cases, Amerindians are negatively affected. 

 

Gold mining as an industry has such negative surrounding views due to the fact that there is a 
great deal of poorly managed and extremely unsystematic gold mines in the world. The 
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abundance of cyanide being used to separate the gold from the ground does not help the 
environmental aspect or the politics of the situation either.  

 

Gold mining in various areas can be very harmful to the environment but due to the poor 
oversight of governments of various countries some gold mines are not regulated in an 
appropriate, environmentally conscious manner and generally don’t take the time needed to 
pass new regulatory laws or enforce environmentally friendly practices on gold mining as 
foreign economic “clusters” demand more gold, faster, at a cheaper price.   

 

What ends up happening is these foreign economic “clusters” hire various mining companies 
that, in turn, hire unskilled laborers who are often endangered and are not provided with 
training that would give these workers any level of true competency in their work. Although 
this is predominantly an issue of foreign companies and lack of oversight, these lessons need to 
be heeded by new gold extraction endeavors in the United States to ensure that, not only is the 
environment best protected, but new technology/research is invested to enhance the domestic 
gold extraction industry as a whole. 
 

Silver 

Silver is found in native form, as an alloy with gold, and in ores containing sulfur, 

arsenic, antimony or chlorine.  

The Top silver-producing mines are Proaño / Fresnillo (Mexico), Cannington (Queensland, 

Australia), Dukat (Russia), Uchucchacua (Peru) and Greens Creek mine (Alaska). (Infomine.com, 

2009) 

The metal is primarily produced through electrolytic copper refining, gold, nickel and zinc 

refining, and by application of the Parkes process on lead metal obtained from lead ores that 

contain small amounts of silver. Commercial-grade fine silver is at least 99.9% pure, and purities 

greater than 99.999% are even available at a very high price.  

Silver Products: 

 Jewelry and silverware 

Jewelry and silverware are traditionally made from sterling silver (standard silver), an 

alloy of 92.5% silver with 7.5% copper. In the US, only an alloy consisting of at least 

92.5% fine silver can be marketed as "silver" (thus frequently stamped 925). Sterling 

silver is harder than pure silver, and has a lower melting point (893 °C) than either pure 

silver or pure copper. (Hammond, 2000)Britannia silver is an alternative hallmark-quality 

standard containing 95.8% silver, often used to make silver tableware and wrought 
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plate. With the addition of germanium, the patented modified alloy Argentium Sterling 

Silver is formed, with improved properties including resistance to firescale. 

Sterling silver jewelry is often plated with a thin coat of .999 fine silver to give the item a 

shiny finish. This process is called "flashing". Silver jewelry can also be plated 

with rhodium (for a bright, shiny look) or gold. 

Silver is a constituent of almost all colored carat gold alloys and carat gold solders, giving 

the alloys paler color and greater hardness. White 9 carat gold contains 62.5% silver and 

37.5% gold, while 22 carat gold contains up to 8.4% silver or 8.4% copper. 

(Utilisegold.com, 2000) 

 Silver is even used for awards medals and high-end musical instruments  such as the 

flute. 

 

 Dentistry  

 

Silver can be alloyed with mercury, tin and other metals at room temperature to 

make amalgams that are widely used for dental fillings. 

 

 Photography and Electronics 

Photography used 30.98% of the silver consumed in 1998 in the form of silver nitrate 

and silver halides. In 2001, 23.47% was used for photography, while 20.03% was used in 

jewelry, 38.51% for industrial uses, and only 3.5% for coins and medals. The use of silver 

in photography has rapidly declined, due to the lower demand for consumer color film 

from the advent of digital technology, since in 2007 of the 894.5 million ounces of silver 

in supply, just 128.3 million ounces (14.3%) were consumed by the photographic sector, 

and the total amount of silver consumed in 2007 by the photographic sector compared 

to 1998 is just 50%. (Institute, 2009) 

Some electrical and electronic products use silver for its superior conductivity, even 

when tarnished. For example, printed circuits can be made using silver paints, and 

computer keyboards use silver electrical contacts. Some high-end audio hardware 

(DACs, preamplifiers, etc.) are fully silver-wired, which is believed to cause the least loss 

of quality in the signal. Silver cadmium oxide is used in high voltage contacts because it 

can withstand arcing. 
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Small devices such as hearing aids and watches commonly use Silver oxide batteries due 

to their long life and high energy/weight ratio. Another usage is high-capacity silver-

zinc and silver-cadmium batteries. 

 

 Mirrors and optics 

Mirrors which need superior reflectivity for visible light are made with silver as the 

reflecting material in a process called silvering, though common mirrors are backed with 

aluminum. Using a process called sputtering, silver (and sometimes gold) can be applied 

to glass at various thicknesses, allowing different amounts of light to penetrate. Silver is, 

however usually reserved for the coating of specialized optics, and the silvering most 

often seen in architectural glass and tinted windows on vehicles is produced by 

sputtered aluminum, which is cheaper and less susceptible to tarnishing and corrosion. 

(Wilson, 2004)  

Silver is the reflective coating of choice for solar reflectors.  

 

 Other industrial and commercial applications 

Silver's catalytic properties make it ideal for use as a catalyst in oxidation reactions, for 

example, the production of formaldehyde from methanol and air by means of silver 

screens or crystallites containing a minimum 99.95 weight-percent silver. Silver (upon 

some suitable support) is virtually the only catalyst available today to 

convert ethylene to ethylene oxide(later hydrolyzed to ethylene glycol, used for 

making polyesters)— an important industrial reaction. 

 Because silver readily absorbs free neutrons, it is commonly used to make control 

rods that regulate the fission chain reaction in pressurized water nuclear reactors, 

generally in the form of an alloy containing 80% silver, 15% indium, and 5% cadmium. 

Silver is used to make solder and brazing alloys, and as a thin layer on bearing surfaces 

can provide a significant increase in galling resistance and reduce wear under heavy 

load, particularly against steel. 

 Medicinal 

Silver ions and silver compounds show a toxic effect on some bacteria, viruses, algae 

and fungi, typical for heavy metals like lead or mercury, but without the high toxicity to 

humans that are normally associated with these other metals. Its germicidal effects kill 
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many microbial organisms in vitro, but testing and standardization of silver products is 

difficult. (Chopra, 2007) 

Silver is widely used in topical gels and impregnated into bandages because of its wide-

spectrum antimicrobial activity.  

 The year 2007, saw the first antibacterial glass introduced to fight hospital-caught 

infection: it is covered with a thin layer of silver.[30] In addition, the U.S. Food and Drug 

Administration (FDA) has recently approved an endo-tracheal breathing tube with a fine 

coat of silver for use in mechanical ventilation, after studies found it reduced the risk of 

ventilator-associated pneumonia. (FDA, 2007) 

 

 Clothing 

Silver inhibits the growth of bacteria and fungi. It keeps odor to a minimum and reduces 

the risk of bacterial and fungal infection. In clothing, the combination of silver and 

moisture movement (wicking) may help to reduce the harmful effects of prolonged use 

in active and humid conditions. 

Silver is used in clothing in two main forms: 

o A form in which silver ions are integrated into the polymer from which yarns are 

made (a form of nanotechnology) 

o A form in which the silver is coated onto the yarns. 

In both cases the silver prevents the growth of a broad spectrum of bacteria and fungi. 

Crushed Stone 

Crushed stone or angular rock is a form of construction aggregate, typically produced by mining 

a suitable rock deposit and breaking the removed rock down to the desired size using crushers. 

It is distinct from gravel which is produced by natural processes of weathering and erosion, and 

typically has a more rounded shape. Angular crushed stone is the key material 

for macadam road construction which depends on the interlocking of the individual stones' 

angular faces for its strength. (Lay, 1998) Crushed natural stone is also used similarly without a 

binder for riprap, railroad track ballast, and filter stone. It may also be used with a binder in a 

composite material such as concrete, tarmac, or asphalt concrete. (Cunningham & McKetta, 

1976) 

According to the United States Geological Survey, 1.72 billion tonnes of crushed stone worth 

$13.8 billion was sold or used in 2006, of which 1.44 billion tonnes was used as construction 
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aggregate, 74.9 million tonnes used for cement manufacture, and 18.1 million tonnes used to 

make lime. Crushed marble sold or used totaled 11.8 million tonnes, the majority of which was 

ground very fine and used as calcium carbonate. 

“In 2006, 9.40 million tonnes of crushed stone( almost all limestone or dolomite) was 

used for soil treatment, primarily to reduce soil acidity. Soils tend to become acidic from 

heavy use of nitrogen-containing fertilizers, unless a soil conditioner is used. Using 

aglime oragricultural lime, a finely-ground limestone or dolomite, to change the soil 

from acidic to nearly neutral particularly benefits crops by maximizing availability of 

plant nutrients, and also by reducing aluminum or manganese toxicity, promoting soil 

microbe activity, and improving the soil structure. 

In 2006, 5.29 million tonnes of crushed stone (mostly limestone or dolomite) was used as 

a flux in blast_furnaces and in certain steel furnaces to react with gangue minerals 

(i.e. silica and silicate impurities) to produce liquid slag that floats and can be poured off 

from the much denser molten metal (i.e., iron). The slag cools to become a stone-like 

material that is commonly crushed and recycled asconstruction aggregate. 

In addition, 4.53 million tonnes of crushed stone was used for fillers and extenders 

(including asphalt fillers or extenders), 2.71 million tonnes for sulfur oxide removal-mine 

dusting-acid water treatment, and 1.45 million tonnes sold or used for poultry grit or 

mineral food. 

Crushed stone is recycled primarily as construction aggregate or concrete.” (Survey U. 

G., 2007) (Tepordei, 1997) (Willett, 2007) 

 

Lead 

Lead has had varying uses over the history of the industrial United States and as time goes on 

new applications are found, while old (sometimes poisonous) applications are put aside. 

Uses for Lead 

Because of its high density and resistance from corrosion, lead is used for the ballast keel of 

sailboats. Its high density allows it to counterbalance the heeling effect of wind on the sails 

while at the same time occupying a small volume and thus offering the least underwater 

resistance. For the same reason it is used in scuba diving weight belts to counteract the diver's 

natural buoyancy and that of his equipment. It does not have the weight-to-volume ratio of 

many heavy metals, but its low cost increases its use in these and other applications. 
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Lead is used in applications where its low melting point, ductility and high density is an 

advantage. The low melting point makes casting of lead easy, and therefore small arms 

ammunition and shotgun pellets can be casted with minimal technical or manufacturing 

equipment. It is also inexpensive and denser than other common metals. (Rooney, 

2007) The hot metal typesetting uses a lead based alloy to produce the types for printing 

directly before printing. 

However, more than any other usage, half of the worldwide lead production is used as 

electrodes in the lead-acid battery, used extensively in the production of car batteries. 

Lead is used to form glazing bars for stained glass or other multi-lit windows. The practice has 

become less common, not for danger but for stylistic reasons. Lead, or sheet-lead, is also used 

as a sound deadening layer in some areas in wall, floor and ceiling design in sound studios 

where levels of airborne and mechanically produced sound are targeted for reduction or virtual 

elimination. (Guruswamy, 2000) (Lansdown, 1986) 

Lead is used as shielding from radiation (e.g., in X-ray rooms). (Measurement, 2004) Molten 

lead is surprisingly also used as a coolant (e.g., for lead cooled fast reactors). (Tuček, Carlsson, & 

Wider, 2006) 

Lead can be used as electrodes in the process of electrolysis. Lead is used in solder for 

electronics, although this usage is being phased out by some countries to reduce the amount 

of environmentally hazardous waste. Lead is used in high voltage power cables as sheathing 

material to prevent water diffusion into insulation. Lead is added to brass to reduce machine 

tool wear. Lead, in the form of strips, or tape, is used for the customization of tennis rackets. 

Tennis rackets of the past sometimes had lead added to them by the manufacturer to increase 

weight. (Hong, 2008) 

Lead has many uses in the construction industry (e.g., lead sheets are used as architectural 

metals in roofing material, cladding, flashings, gutters and gutter joints, and on roof parapets). 

Detailed lead moldings are used as decorative motifs used to fix lead sheet. Lead is still widely 

used in statues and sculptures. Lead is often used to balance the wheels of a car; this use is 

being phased out in favor of other materials for environmental reasons. 

Sand and Gravel 

As of 2006, the United States is the world's leading producer and consumer of gravel. Gravel 

unlike other raw materials and mineral is almost exclusively utilized in the construction of 

either roads or concrete. 
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Gravel is an important commercial product, with a number of applications. Many 

roadways are surfaced with gravel, especially in rural areas where there is little traffic. Globally, 

far more roads are surfaced with gravel than with concrete or tarmac; Russia alone has over 

400,000 km (250,000 mi) of gravel-surfaced roads. Both sand and small gravel are also 

important for the manufacture of concrete. (USGS, 2006) 

Zinc 

Zinc is the fourth most common metal in use, trailing only iron, aluminum, and copper with an 

annual production of about 10 megatonnes. (Survey U. S., Zinc: World Mine Production (zinc 

content of concentrate) by Country: 2006 Minerals Yearbook: Zinc, 2006) The United States is 

the fourth largest producer of Zinc and one of the largest consumer of the mineral. About 70% 

of the world's zinc originates from mining, while the remaining 30% comes from recycling 

secondary zinc. (Association I. Z., 2008)Commercially pure zinc is known as Special High Grade, 

often abbreviated SHG, and is 99.995% pure. (Nyrstar, 2008) 

The main manufacturing uses for zinc are as follows (Group C. , 2010): 

1. Galvanizing: 59% - cars and construction 

2. Diecasting: 16% - motor housings, door furniture, toys 

3. Brass & Bronze: 10% - taps and pipes 

4. Rolled zinc: 6.5% - roofing and guttering in some parts of Europe, coffins in southern 

Europe, and batteries 

5. Chemicals: 6.0% - tyres and zinc cream 

6. Miscellaneous: 2.5% - includes dust in batteries 

Titanium 

Titanium is used in steel as an alloying element (ferro-titanium) to reduce grain size and as a 
deoxidizer, and in stainless steel to reduce carbon content.  Titanium is often alloyed with 
aluminum (to refine grain size), vanadium, copper (to harden), iron, manganese, molybdenum, 
and with other metals. Applications for titanium mill products (sheet, plate, bar, wire, forgings, 
castings) can be found in industrial, aerospace, recreational, and emerging markets. Powdered 
titanium is used in pyrotechnics as a source of bright-burning particles. 

Titanium dioxide is the most commonly used compound of titanium 

About 95% of titanium ore extracted from the Earth is destined for refinement into titanium 
dioxide (TiO2), an intensely white permanent pigment used in paints, paper, toothpaste, 
and plastics (Survey U. S., Minerals.USGS, 2006-12-21) It is also used in cement, in gemstones, 
as an optical opacifier in paper, (Smook, 2002) and a strengthening agent in graphite composite 
fishing rods and golf clubs. 
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TiO2 powder is chemically inert, resists fading in sunlight, and is very opaque: this allows it to 
impart a pure and brilliant white color to the brown or gray chemicals that form the majority of 
household plastics. In nature, this compound is found in the minerals anatase, brookite, and 
rutile.  Paint made with titanium dioxide does well in severe temperatures, is somewhat self-
cleaning, and stands up to marine environments. Pure titanium dioxide has a very high index of 
refraction and an optical dispersion higher than diamond. In addition to being a very important 
pigment, titanium dioxide is also used in sunscreens due to its ability to protect skin by itself.  

Recently, it has been put to use in air purifiers (as a filter coating), or in film used to coat 
windows on buildings which when exposed to UV light (either solar or man-made) and moisture 
in the air produces reactive redox species like hydroxyl radicals that can purify the air or keep 
window surfaces clean.  

Aerospace and marine 

Due to their high tensile strength to density ratio, high corrosion resistance, fatigue resistance, 
high crack resistance, and ability to withstand moderately high temperatures without creeping, 
titanium alloys are used in aircraft, armor plating, naval ships, spacecraft, and missiles.  For 
these applications titanium alloyed with aluminum, vanadium, and other elements is used for a 
variety of components including critical structural parts, fire walls, landing gear, exhaust ducts 
(helicopters), and hydraulic systems. In fact, about two thirds of all titanium metal produced is 
used in aircraft engines and frames. The SR-71 "Blackbird" was one of the first aircraft to make 
extensive use of titanium within its structure, paving the way for its use in modern military and 
commercial aircraft. An estimated 59 metric tons (130,000 pounds) are used in the Boeing 777, 
45 in the Boeing 747, 18 in the Boeing 737, 32 in the Airbus A340, 18 in the Airbus A330, and 12 
in the Airbus A320. The Airbus A380 may use 146 metric tons, including about 26 tons in the 
engines. In engine applications, titanium is used for rotors, compressor blades, hydraulic system 
components, and nacelles. The titanium 6AL-4V alloy accounts for almost 50% of all alloys used 
in aircraft applications. (Matthew J. Donachie J. (., 1988) 

Due to its high corrosion resistance to sea water, titanium is used to make propeller shafts and 
rigging and in the heat exchangers of desalination plants; in heater-chillers for salt 
water aquariums, fishing line and leader, and for divers' knives. Titanium is used to 
manufacture the housings and other components of ocean-deployed surveillance and 
monitoring devices for scientific and military use. The former Soviet Union developed 
techniques for making submarines largely out of titanium, which became both the fastest and 
deepest diving submarines of their time.  

Other applicable uses for titanium: (Titanium dioxide) can refine water by a process of shining 
concentrated light on the metal when submerged in water.  This creates a chemical reaction 
that purifies the water due to the refraction reactivity of titanium in water.  The best part about 
this refractive reaction unlike other metals the titanium does not dissolve when the reaction 
takes place.   

 

Consumer and architectural 
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Titanium metal is used in automotive applications, particularly in automobile or motorcycle 
racing, where weight reduction is critical while maintaining high strength and rigidity. The metal 
is generally too expensive to make it marketable to the general consumer market, other than 
high-end products, particularly for the racing/performance market. Late model Corvettes have 
been available with titanium exhausts. 

Titanium is used in many sporting goods: tennis rackets, golf clubs, lacrosse stick shafts; cricket, 
hockey, lacrosse, and football helmet grills; and bicycle frames and components. Although not a 
mainstream material for bicycle production, titanium bikes have been used by race teams 
and adventure cyclists. Titanium alloys are also used in spectacle frames. This results in a rather 
expensive, but highly durable and long lasting frame which is light in weight and causes no skin 
allergies. Many backpackers use titanium equipment, including cookware, eating utensils, 
lanterns, and tent stakes. Though slightly more expensive than traditional steel or aluminum 
alternatives, these titanium products can be significantly lighter without compromising 
strength. Titanium is also favored for use by farriers, since it is lighter and more durable than 
steel when formed into horseshoes.  

Because of its durability, titanium has become more popular for designer jewelry 
(particularly, titanium rings). (Matthew J. Donachie J. , 1988) Its inertness makes it a good 
choice for those with allergies or those who will be wearing the jewelry in environments such as 
swimming pools. Titanium's durability, light weight, dent- and corrosion- resistance makes it 
useful in the production of watchcases. Some artists work with titanium to produce artworks 
such as sculptures, decorative objects and furniture.  

Titanium has occasionally been used in architectural applications: the 40 m (120 foot) memorial 
to Yuri Gagarin, the first man to travel in space, in Moscow, is made of titanium for the metal's 
attractive color and association with rocketry. The Guggenheim Museum Bilbao and 
the Cerritos Millennium Library were the first buildings in Europe and North America, 
respectively, to be sheathed in titanium panels. Other construction uses of titanium sheathing 
include the Frederic C. Hamilton Building in Denver, Colorado and the 107 m 
(350 foot) Monument to the Conquerors of Space in Moscow.  

Due to its superior strength and light weight when compared to other metals traditionally used 
in firearms (steel, stainless steel, and aluminum), and advances in metalworking techniques, the 
use of titanium has become more widespread in the manufacture of firearms. Primary uses 
include pistol frames and revolver cylinders. For these same reasons, it is also used in the body 
of laptop computers (for example, in Apple's PowerBook line).  
Even some high quality tools are made of titanium so the will be lightweight and corrosion-
resistant, simple tools such as shovels, can be made of titanium or titanium alloys as well. 
 
Medical 

Because it is biocompatible (non-toxic and is not rejected by the body), titanium is used in a 
gamut of medical applications including surgical implements and implants, such as hip balls and 
sockets (joint replacement) that can stay in place for up to 20 years. Titanium has the inherent 
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property to osseo-integrate, enabling use in dental implants that can remain in place for over 
30 years. This property is also useful for orthopedic implant applications. 

Since titanium is non-ferromagnetic, patients with titanium implants can be safely examined 
with magnetic resonance imaging (convenient for long-term implants). Preparing titanium for 
implantation in the body involves subjecting it to a high-temperature plasma arc which 
removes the surface atoms, exposing fresh titanium that is instantly oxidized. (Emsley, 
2001) Titanium is also used for the surgical instruments used in image-guided surgery, as well 
as wheelchairs, crutches, and any other products where high strength and low weight are 
desirable. 

Its inertness and ability to be attractively colored also makes it a popular metal for use in body 
piercing.  

Summary of Breadth 

Economic “cluster” growth requires cooperation, research commercialization, human capital 

and skills enhancement, public sector commitment, partnerships and leadership, quality of 

life and social capital all to be balanced and efficiently brought together to enhance economic 

diversification. The mining sector of the United States is spread out and different elements of 

the sector from ore extraction to final consumer product manufacturing are not contained 

within one region or economy. The industry is spread out over many communities, regions, 

states, and countries that are all vying for complete control over individual portions of the 

research-to-commercialization process. 

Although a capitalistic society would demand that control over industry elements be left in the 

hands of the entrepreneur that best fulfills market needs, industries and economies alike are 

collapsing under the weight of poor collaboration in between industry elements. In some cases 

there are no economic “clusters” to speak of in an entire state’s economy thereby leaving all 

control of economic growth in the hands of foreign ownership. This is why, for an industry as 

segregated as mining, that state specific “clusters” be created, solidified, supported and 

maintained by the public and private sector in order to induce higher success rates in-between 

different economic sectors and to create new enterprise in areas that would otherwise 

stagnate. 

Alaska in particular suffers from a lack of economic “clusters”, in fact, Alaska does not have a 

single functioning “cluster” to speak of. This is because all major industry is owned and 

controlled by entities outside of the state; the state of Alaska is actually provides a portion of 

the lower 48’s economic “clusterization” in the since that we provide all raw materials to a 

myriad of industries to fulfill their portion of the manufacturing and market penetration 

process, with very little benefit to Alaska as a whole. Alaska is a very low-tech market 

environment but this does not mean that we are incapable of creating high-returns; as was 

mentioned earlier in this section, even 10 years ago the price differential in-between selling raw 
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minerals vs. value-added products (derived from raw materials) was 10 to 1 on returns. (refer 

to the Depth portion of this document for more Alaska specific information in regards to 

economic “clusterization”). 

Michael Porter has become the early 21st century’s most prominent champion of 
economic development, arguing that clusters should be central to any competitiveness 
agenda. At the regional and local level in the United States, Porter’s influence is 
phenomenal. Essentially, the cluster theory is designed to provide a policy basis for 
competitive microeconomic (firm-level) development. Porter contends that micro-
foundations for development have been largely ignored and that the previous 
development theory accepted the economy is “factor- and investment-driven.” In the 
past, policy makers have used targeted incentives to support traded (export-oriented) 
industries. Yet according to Porter, fostering an innovative-driven economy should be the 
focus of development policy, where continual innovation drives productivity, which is the 
significant most determinant of living standards. 
 
The problem is with the policy implications. Porter argues that it is not what a country or 
region produces, but how productively that leads to growth and competitiveness. In 
theory, it is not the industry mix that is crucial, for firms in any industry can develop 
competitive clusters if they upgrade productivity. Porter stresses that “there are no low-
tech industries, only low-tech firms.” If so, it would appear that there is no need for 
industrial targeting - although it is often the reason many states and localities turn to 
the cluster framework. (Woodward, 2005) 
 

The importance of the cluster framework is individualized, innovation driven, micro-economics 

that support the enhancement of the research-to-commercialization timeframe and promotes 

local, regional, and statewide economic diversity and growth. Mining throughout the United 

States has waxed and waned over the coarse of the last century and will continue to be an 

absolute necessity to support other industry frameworks with the creation of value-added 

products, thus “clusters” must be leveraged and supported to not only enhanced mining 

activities but economies as a whole. Removing the broad view of attempting to solve economic 

shortcomings with -one size fits all- solutions is important for the public and private sector to 

augment overall economic prosperity.  
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Mining in Alaska: Risks and Opportunities - Depth 

Overview of Mining in Alaska 

The state of mining in Alaska is that of most all its other industries, high exportation rates of 
raw materials, low costs to lower 48 consumers, widespread out-of-state ownership, and high 
paying jobs for relatively few people inside the state. Nonetheless resource extraction (other 
than oil) creates jobs for Alaskans and provides opportunities to both urban and rural 
individuals alike making it one of the most flexible industries in the state: 

Alaska’s minerals industry has grown in gross value from $290 million in 1981 to $4 billion in 
2007. Mining jobs in Alaska are high paying – 82 percent higher than the average wage in the 
state. The average annual wage in the mining industry in Alaska was $80,000 in 2007. Total 
direct earnings from the State of Alaska’s mining payroll were $240 million. Including earnings 
from indirect economic activity from the mining industry in Alaska and elsewhere, a total of 

$800 million was earned by workers in 
Alaska. Income and payroll taxes from 
Alaska payrolls, including federal, state and 
local, and FICA totaled nearly $249 million. 
Alaska mining operations created $3,470 
million worth of mineral, metal and fuel 
products. The economic activity indirectly 
generated by the mining industry in Alaska 
and other states generated an additional 
$1,820 million in output from suppliers and 
other industries in Alaska. In total, $5,290 
million in output was generated in Alaska 
by the mining industry. (Association N. M., 
2007) 

 
Mining in the State of Alaska generates 1.6 percent of the state’s GDP.  

The state forecasts industry value to grow to nearly $11 billion by 2024, but only if major 
mining projects are undertaken to expand mining options with accompanying transportation 
infrastructures.  The problem with mining is similar to the problem with tourism, lack of 
infrastructure and investment within the state, it is easy to think that it is a good idea to mine in 
an area rich with coal (of which Alaska has a base estimate of 5 trillion tons of undeveloped coal 
reserves), but does Alaska have the ability to move that coal in a cost efficient manner or 
anyone in which to locally manufacture the products into the value added products the rest of 
the nation wants to buy?  

The answer is of course, no, or at least not yet. 

This will be the biggest problem that Alaska’s mining future holds, creating a sustainable group 
of mining “clusters” with predominantly out-of-state owners, virtually no instate manufacturing 

 (Courtesy of alaskajournal.com) 

 (Courtesy of alaskajournal.com) 
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of value-added mining products, no marketing, no distributers of mining value-added products, 
and no tangible established instate consumer base.  

Neo-Colonial Economics in Alaska 

Alaska’s mining sector operates as a colony of other North American locations, its raw materials 

and vast natural resources are owned by out-of-state and out-of-country entities that rely on 

Alaska’s efficient exportation of cheap raw materials that they can later convert into value-

added products. Alaska like any new territory acquired by new owners is generally done so to 

aggregate foreseeable advantages in geographic location, natural resources, or other strategic 

needs; this is indeed the case for Alaska as the state is seen and has proven to provide oil, gas, 

gold, silver, coal, lumber, fish, and etcetera at a low cost to drive economic “clusters” outside of 

the state. 

This aggregation of resources is to be expected with the growing utilization of a newly acquired 

territory, however, decades have past and Alaska has the capability to create its own economic 

“clusters” and has new generations of Alaskans to support it. It is especially important to 

consider, with our large native population, and harsh geographic operational environments, 

that the most competent people and innovators in Alaska are those with a great deal of 

experience in the state. Many projects undertaken here in Alaska are heavily reliant on “out-of-

state” technologies and operational methodologies practiced in parts of the nation or world 

quite dissimilar to that of Alaska. This means that we as a state execute programs with a recipe 

for failure already embedded into every activity that does not seriously consider the 

ramifications associated with our highly unique environment. 

This is why technologies and infrastructures that are born and managed within the state are far 

more likely to have success than those that are forced upon the state.  

Alaska has done little to escape its “raw materials export only” state of mind because of the 

difficulties attached to truly understanding what has been learned about the state. To create 

new “clusters” in the mining sector means changing the way we do business locally, nationally, 

and internationally; it means extracting, transporting, and processing resources in new ways; it 

means looking at the many produced reports from reliable sources such as the Institute of 

Social and Economic Research (ISER), USGS, and the Alaska Partnership for Economic 

Development (APED) and realizing that we can not, in fact, solve our complicated issues with 

traditional methods; it ultimately means that unique methods must be implemented for this 

unique environment, and those new methods will have a much higher success rate if we 

consider the human condition of the people who live in Alaska; this means considering the 

mind sets of both urban and rural Alaskans; and considering both past failures and past 

opportunities unique to Alaska. 

http://www.iser.uaa.alaska.edu/
http://www.iser.uaa.alaska.edu/
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So when we do look to Alaska’s mining future we have the ability to view a sort of micro-society 

in which the larger implications behind the importance of the human condition can be observed 

by looking at two main influential factors: the Native Alaskan and the Alien. 

Native Alaskan- In this scenario the Native Alaskan is not simply Indigenous Alaskan’s 

who’s forefathers crossed the Bering Sea and settled here 10,000 years ago, but rather 

Alaskans with a great deal of experience in the state working or otherwise examining 

the unique nature of the state first hand for an extended period of time. Native 

Alaskan’s may also be entities such as long standing organizations with extensive “in-

state” knowledge of the past and future opportunities and problems throughout the 

state. 

Alien -  In this scenario the Alien is an outside individual, entity, or organization of any 

kind that does not possess a great deal of experience in the state working or otherwise 

examining the unique nature of the state first hand for an extended period of time. 

Aliens can exist as federal government, out of state organizations, international parties 

and etcetera. 

Alaska has and will continue to have outside influence inside the state, in fact the Alien’s 

in Alaska have created our entire economic infrastructure as we know it and we as a 

society will continue to enhance our dealings with the national and international 

markets in order to enhance economic “clusterized” development in the mining sector.  

Then of course, after several decades, the Aliens that had (and will continue to) come to 

the state begin to understand more about the state and essentially adapt, thereby 

become Native Alaskan’s. All the while, you have the long standing Alaskan Indigenous 

in the state who have a tremendous understanding of many industry sectors of the 

state, having themselves, attempted to integrate with the once and continuing arrival of 

the Aliens and their methodologies and infrastructures.  

This creates a very interesting mix of understandings: 

 It is understood that we as a state want to progress and become more economically 

viable. 

 In order to become more economically viable we must first understand the basics of the 

unique human condition and environment within the state of Alaska. 

 Those best suited to provide input and management on developing project are those 

with extensive experience in the state such as Alaskan Natives and Alaskan Indigenous. 

 Aliens, or out of state entities, are necessary now, and will continue to be necessary, for 

technological, industrial, economic, and sociological growth. 
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 Aliens also provide understanding and knowledge that has otherwise been un-

introduced to new markets.  

 Alaska has Alaska Natives, Alaska Indigenous, and Aliens are all attempting to utilize 

different economic systems in different ways to accomplish economic and sociological 

development within the state.  

This leads to economic confusion beyond observing an individuals state of being, and leads to 

the blending of ideologies and methodologies in order to conduct sensible commercial and 

economic “cluster” development in Alaska. 

Alaska has much to overcome in order to become freed of the subsistence lifestyle imposed by 

its Neo-Colonial economy. However, this change is possible through the collaboration of 

already established entities that, in turn, support new innovators and eventually the full cycle 

of business with local public and private support of business “clusterization”.  

The Importance of Import Substitution 

Import substitution is a trade and economic policy based on the premise that a country should 

attempt to reduce its foreign dependency through the local production of value-added 

products. This is an important aspect of economic diversification and the enhancement of 

mining “clusters” in Alaska because its main focus is for both public and private sectors to 

establish and support local entity co-operation and build internal economic strength, as 

opposed to lending strength to other, out-of-state economic clusters. 

Import substitution also increases in domestic employment; resilience in the face of a global 

economic shocks (such as recessions and depressions); less long-distance transportation of 

goods (and associated fuel consumption and greenhouse gas and other emissions). It is an idea 

that is the focal point of proper “clusterization” in an economic climate that does not exhibit 

strong economic diversification or collaboration between existing industries. 

The capital structure of society is, however, never immune to outside market forces but instead 
driven by market demand; if goods and services are created that a local market does not desire, 
the investment is completely at risk. This has been seen in the past as planned economies such 
as in the former Soviet Union, where the government determined how many of an individual 
product would be made and what the price would be to the consumer; this of course led to 
products and services being pushed that the market did not call for and individuals did not want 
to buy, and led to the eventual collapse of their entire economy.  
 
Only when investment decisions take into account the market forces directed at a product or 
service, can a proper investment decision be made. Governments have shown themselves 
somewhat incapable of making many investment decisions, whereas the private sector thrives 
off of making proper investment decisions.  
 

http://en.wikipedia.org/wiki/Trade
http://en.wikipedia.org/wiki/Economics
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http://en.wikipedia.org/wiki/Country
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Understanding the driving factors that create a market for products and services is essential for 
the determination of what a good investment looks like and how to best form new “clusters”; 
and it is also important for governments seeking to create economic development and an 
economic base in a region to keep as much capital in the local economy for as long as possible 
in order to generate economic impact, growth, and development.  

Outside of taxation, a dollar spent in the economy will return approximately $1.30; that $1.30 
reinvested returns $1.67 and so on and so on and so on. The amount of times a dollar can be 
circulated in a local economy prior to taxation determines the amount of economic impact and 
growth that an investment or “cluster” can achieve, which is why the cycling of capital that 
occurs during manufacturing is so vital to an economies success, local or national.  

Manufacturing combines the effort of many different industries to achieve overall success, thus 

improving economic cooperation through multiple layers of any economic “cluster”.  

Manufacturing is such an important aspect of our nation because it has a very multi-business 
centric effect on local, state, and national levels. There are those who extract raw materials 
from the ground, those who process the raw materials into “first stage” value added products, 
those who ship the processed materials, those who create “second stage” or advanced value-
added products, those who market and sell those products, and finally those who consume or 
utilize the final products. Along this entire cycle of manufacturing “cluster” activity monetary 
exchanges are made, which then, penetrate multiple aspects of human activity and provide for 
human motivation and sociological as well as economic fulfillment.  
 

This manufacturing “cluster activity is insurmountably difficult in Alaska due to the fact that 

mining activities are not only owned and operated by separate entities with no immediate 

collaboration but they also focus mining efforts on differing minerals in differing locations 

across the state. Essentially, without a tremendous effort to promote and sustain import 

substitution Alaskans will continue to merely subsist economically, sacrificing their very key to 

the creation of industry “clusters” that focus on micro-economics, not broad “one size fits all” 

economic programs, if import substitution is not enhanced within the state. 

It should be noted, as well, that import substitution does not mean import elimination: as a 

state or regional economy industrializes, it begins to import other kinds of goods which become 

necessary for its industry, such as petroleum, chemicals, and the raw materials it may lack. The 

real objective of import substitution is therefore not to eliminate trade, but to leverage instate 

raw materials, facilities, land, workforce, government, and private enterprise to create lucrative 

systems of internal commerce that can spread to national and international markets through 

the mechanism of selling value-added products originated from resources inside a state or 

region. 
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If import substitution strategies are able to help prevent capital from leaving the local economy 

and provide more dollars that could potentially be spent locally, can Alaskan’s know for sure 

whether that money actually will be spent locally?  

Oregon Marketplace 

In the 1980s, without the communication efficiencies of the internet, Alana Probst of 
Eugene, OR asked 10 local businesses to list 40 items which they purchased from out of 
state. Armed with this list of 400 items, she went to local businesses in search of 
potential bidders. In its first year, Oregon Marketplace 
(http://www.oregonmarketplace.com) generated over 100 new jobs as well as 2.5 
million dollars in contracts. One example of its use involved an airline company which 
used to purchase chicken for its meals from Arkansas despite several growers just 
outside Eugene. In 1987, once computers were brought into the system, the program 
was implemented statewide to similar success 
(http://www.mtnforum.org/resources/library/kinsm97a.htm). 

Certainly, programs such as the Oregon Marketplace make it easier for businesses to do so, but 

can we expect, for example, consumers of the Alaskan marketplace to use the money they gain 

from the yearly PFD to be spent locally? This remains an unanswered question, but it seems 

reasonable to assume that, as a state, an economy cannot rely solely on people’s good will to 

purchase locally especially when many locally produced goods are far more expensive than 

alternatives.  

Instead, consumers must both have an understanding of the impacts of their purchases on the 

local economy and also find real value in the goods that are locally available; and this is why the 

public and private sector must promote the importance of import substitution to help create 

better value, better products, and more employment through direct investment into Alaska’s 

many potential economic “clusters”. 

Prominent Mining Operations in Alaska 

Pogo Mine 

The Pogo Mine is now pouring gold at its new facility near Delta Junction. After 10 years of 
exploration, 3.5 years of permitting, and two years and $350 million for construction, the mine 
poured its first gold in February 2006 and has ramped up commercial production.  The 
underground mine is expected to produce an average of 400,000 ounces of gold per year over a 
ten-year mine life.  Approximately 250 people work at the mine, operated by TeckPogo.  
Although The Pogo Mine is still in development it serves as another additive to the economic 
development to the state of Alaska. 

Red Dog Mine 

http://www.oregonmarketplace.com/
http://www.mtnforum.org/resources/library/kinsm97a.htm
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The Northwest Arctic Borough is home to TeckCominco Alaska Incorporated and NANA 
Regional Corporation’s Red Dog Mine, a surface mine and mill that produces zinc, lead and 
silver in concentrates. Red Dog, the largest 
zinc mine in the world, both in terms of 
production and reserves, employs more 
than 475 people of which 56 percent are 
NANA shareholders. In 2007 it paid $48.9 
million in annual wages and benefits and 
spent $130.7 million for services and goods 
purchased from Alaskan companies.   In 
the same year, Red Dog milled 3,443,000 
tons of ore to produce concentrates 
containing 575,400 metric tons of zinc and 
136,200 tons of lead (metal value). Red 
Dog is the sole taxpayer to the Northwest 
Arctic Borough and the payment for 2007 
amounted to $11 million.  Strong metal prices resulted in $765 million in 
operating profit in 2006.  

However Red Dog is perhaps the most scrutinized mine in Alaska’s history.  Red Dog has 
produced massive amounts of chemical pollution to the environment in which it is located. 
According to the U.S. Environmental Protection Agency (EPA), Red Dog Mine creates more toxic 
waste than any other operation in the United States. But, almost all (over 99%) of the "toxic 
waste" reported by Red Dog is just rocks (waste rock and tailings) which naturally contain >2% 
sulfide minerals, thus making them reportable as "toxic waste".  All of the waste rock and 
tailings material remains in permanent disposal on-site, contained, and treated as necessary by 
the mine operations. The EPA notes about Red Dog's rank, "No conclusions on the potential 
risks can be made based solely on this information." 

Leaching of metals and acids from waste rocks into the environment is a valid concern. The 
waste rock piles are contained and all runoff water is monitored and treated to water quality 
standards.  Monitoring, and mitigation if necessary, will need to continue throughout the mine 
life and for many decades after mine closure. 

In the 3rd Quarter of 2007, the royalty payable to NANA increased to 25% net proceeds in 
accordance with the operating agreement that governs the Red Dog Mine.  Previously, a royalty 
of 4.5 percent net smelter return was paid.  The combination of strong metal prices and 
initiation of the net proceeds amounted to a record $58 million payment to NANA during their 
fiscal year. 

Red Dog is a perfect example of a mining company doing well in production and successfully 
hiring many employees and therefore creates many jobs for Alaskans which is seen by the 
public and the state of Alaska as beneficial to the Alaskan economy.  Where red dog falls short 
is the concept of maintaining an environmentally friendly public image and producing any real 
value added products to the Alaskan community.   

(Courtesy of Alaska-in-pictures.com) 

http://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
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The Pebble Project 

The pebble project is an initiative to develop a globally significant 
copper, gold and molybdenum deposit in the Bristol Bay region of 
Southwest Alaska, approximately 19 miles northwest of 
Iliamna/Newhalen. Its proponent, the Pebble Partnership, is a 50-50 
partnership between a wholly-owned U.S. subsidiary of global mining company Anglo American 
plc and a wholly owned subsidiary of Canadian mineral exploration company Northern Dynasty 
Minerals Ltd.  

 
The Pebble deposit is the largest known copper and the largest known gold resource in North 
America. To date, drilling programs have delineated an 8 billion ton deposit (all grades) 
containing 73.6 billion pounds of copper, 87.1 million ounces of gold and 4.2 billion pounds of 
molybdenum. The Pebble Partnership had invested $133 million on geological studies and 
project engineering by the end of 2007, and will invest an additional $92 million in 2008 to 
further delineate the Pebble orebody and advance project planning. 

 
The Pebble Partnership had also invested $87 million on environmental and socioeconomic 
studies by the end of 2007, and will further invest $25 million in 2008 to finalize its 
environmental baseline document. Information from these environmental and socioeconomic 
studies will be used to evaluate various mine design alternatives prior to the submission of a 
proposed development plan for permitting. 

 
The Pebble Project is currently at a pre-permitting phase. The Partnership does not expect to 
complete its technical and socio-environmental studies and submit a proposed development 
plan for the consideration of state and federal government agencies until 2009 at the earliest. 
At that point, a multi-year permitting process, involving 11 federal and state government 
agencies, 67 individual permit requirements, and multiple and ongoing opportunities for public 
input will begin. 

 
A final permitting decision on the Pebble Project is unlikely prior to 2012. If the project is 
ultimately permitted, construction of mine facilities is likely to take two to three years, require 
a capital investment of between $3-4 billion and create 2,000 full-time direct jobs. Mine 
operations are likely to continue for 50-80 years, create hundreds of millions of dollars in 
annual operating expenditures, and generate tens of millions of dollars in annual tax payments 
to government. 

 
About 700 people worked on the Pebble Project in 2007. Of this total, more than 80% were 
Alaskan and more than 20% were from Bristol Bay communities. 
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The Donlin Creek Gold Project 

The Donlin Creek Gold Project in Southwest Alaska is 
a world-class gold deposit with an announced 
resource of 29.4 million ounces measured and 
indicated and 3.5 million ounces inferred. NovaGold 
Resources and Barrick Gold have formed the jointly-
owned Donlin Creek LLC to manage and direct the 
project through its ongoing feasibility study, the 

permitting process, and into construction and operation.  The project is situated on lands 
owned by the Calista Corporation (subsurface) and The Kuskokwim Corporation (surface). 
Currently, Donlin Creek LLC is reviewing and optimizing a draft feasibility study to ensure that 
the project is developed in an environmentally sound, safe and efficient manner. 

 
With little to no infrastructure in the region, logistics and power are key concerns.  The project 
is reviewing two scenarios for generating the power that will be needed to bring the property 
into production. The first is on-site generation utilizing a combination of wind and diesel.  The 
second scenario would be to construct a power line from the project to the Alaska railbelt to 
tap power from the existing railbelt grid. Additionally, the Donlin Creek drilling program is 
continuing to explore both near the projected open pit and along the geologic trend in order to 
better characterize and expand the existing resource. Results of the review and optimization, 
and the ongoing exploration, will guide the project into finalization of the feasibility study and 
permitting. 

 
Over the previous 13 years, Donlin Creek has worked to foster a good working relationship with 
residents of the region, and provide them with the opportunity to participate in the exploration 
and development of the project by providing local employment in well paying jobs and ongoing 
consultation.  Donlin Creek has a local hire record of 90 percent and low employee turnover 
(less than eight percent).  The Donlin Creek project was recently notified, for the second year in 
a row, that it will be recognized by Barrick Gold for its outstanding safety performance and 
presented with the Barrick Safety Merit Award for 2007. 

Greens Creek 

This mine is owned by Hecla Mining Company and operates as Greens Creek Mining Company. 
This mine was commissioned in 1989; it is a polymetallic mineral deposit near Juneau. 
Production in 2008 was 7,145,711 ounces silver, 67,269 ounces gold, 62,603 tons of zinc, and 
50,887 tons of lead from 734,910 tons of ore. Employment is approximately 317. 

Usibelli Coal 

This is Alaska’s only operating coal mine and has been operated continuously since 1943. Over 
half of the 1.5 million tons of annual production is used in Alaska for electric power generation. 
The remainder is exported to South Korea and Chile through a year-round, cape-class export 
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facility in Seward. Mining at the Two Bull ridge deposit, an eastward extension of the reserves, 
was commissioned in 2003. Employment is approximately 110 persons. 

Commodity Review for Alaskan Minerals 

Alaskan mineral production rates are as follows as recorded by the USGS: 

The production estimates in this report were compiled from DGGS questionnaires and 
telephone interviews of Alaskan Native corporations, agencies, and municipalities 
(Szumigala and Hughes, 2007, p. 2). Production data were collected on metals (gold, 
lead, silver, and zinc), industrial minerals (sand and gravel and stone, crushed), and coal 
and peat. Total minerals industry employment in 2006 was estimated to be 3,523 full-
time-equivalent positions, an increase of 702 fulltime- equivalent positions compared 
with that estimated in 2005 (Szumigala and Hughes, 2007, p. 2). 
 
Industrial Minerals 
 
Sand and Gravel and Stone, Crushed.—Production of crushed stone decreased to 2.2 Mt 
in 2006, down 14% compared with that of production in 2005. Sand and gravel 
production decreased to 8.4 Mt in 2006, a decline of nearly 44% compared with that of 
2005. The data reflect some shortfall in reporting, as well as curtailments or reductions 
in production (Szumigala and Hughes, 2007, p. 31). 
 
Metals 
 
Gold.—Fairbanks Gold Mining operated the Fort Knox Mine in 2006. The company 
produced 10,369 kg of gold during the year, up 126 kg compared with that produced in 
2005. Ore production decreased by about 6% to an average of 30,800 metric tons per 
day (t/d) from an average of 32,800 t/d in 2005. The decrease was attributed to mining 
at greater depths in the open pit mine that required longer and steeper haul routes to 
transport the recovered ore. Total mined material for 2006 was 46.3 Mt, which included 
31.7 Mt of stripped waste material. 
Employment at the Fort Knox Mine for the year averaged 406 persons. 
 
The Pogo Mine was considered essentially to have been in the development phase in 
2006. However, approximately 406,000 metric tons (t) of ore was mined. Treatment of 
about 307,000t of the mined material resulted in the recovery of nearly 3,530 kg of gold. 
 
Hard-rock (lode) gold production in the State totaled about 15,860 kg, an increase of 
nearly 27% compared with that produced in 2005. The increase in hard rock production 
was owing to higher output from the Fort Knox Mine and to new production from the 
Pogo Mine. Placer gold production increased to just under 1,880 kg in 2006, about a 
140% increase compared with that produced in 2005.  
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Lead, Silver, and Zinc.—The Red Dog Mine accounted for nearly 59% of the annual 
production value of Alaska’s mineral industry in 2006. Milling of ore from the Red Dog 
Mine totaled 3.24 Mt in 2006, a 5% increase compared with that milled in 2005. Ore 
grade for 2006 was 20.6% zinc and 6.1% lead compared with an ore grade of 21.7% zinc 
and 5.6% lead in 2005. As a result, production of zinc in concentrate declined by about 
2% to 557,500 t in 2006, and production of lead in concentrate increased by nearly 21% 
to 123,500 t in 2006 compared with production in 2005.  
 
Silver production from the Red Dog Mine was 237,000 kg in 2006. The mine is 100% 
owned and operated by Teck Cominco Alaska Inc. under a development agreement with 
NANA Regional Corporation, Inc. (an Alaskan Native corporation) and is located in the 
DeLong Mountains of Alaska’s Brooks Range, a remote site that lies approximately 144 
km north of Kotzebue and 88km from the Chukchi Sea. The Greens Creek Mine produced 
a silver-gold dore and sulfi de concentrates that contained zinc and lead. In 2006, about 
664,000 t of ore was milled compared with 651,000 t in 2005. Metal production from the 
milled ore totaled approximately 1,960 kg of gold, 19,000 t of lead, 276,000 kg of silver, 
and 53,900 t of zinc (Szumigala and Hughes, 2007, p. 31–46). (USGS, 2006 Mineral 
Yearbook: Alaska, 2006) 

 
Mineral extraction in Alaska is spread across the state and has incredible potential, but Alaska 
with some of the highest mining regulations in the United States, also offers incredible obsitcles 
when it comes to extracting and exploring for mineral resources. 

 
For every, advantage Alaska offers the mining industry there's a disadvantage, it seems. 
"Alaska is 'elephant' country. There's no doubt about that when you find something as 
large as Donlin Creek," Curt Freeman, president of Avalon Development Corp., a 
minerals consulting group, told a state legislative committee. 

Freeman discussed the problems of attracting investment for Alaska mineral exploration 
projects with the Senate Resources Committee, in a presentation organized by the 
Alaska Miners Association. It's a problem he deals with constantly in his business. 
Alaska is virtually unexplored with modern mineral exploration techniques and has 150 
million acres open for mineral exploration, more than is available in all the rest of the 
U.S. combined, Freeman said. 

But despite the state's potential, high costs, the lack of infrastructure and the 
perception of an unfriendly regulatory environment has chilled the investment climate 
here, he told the committee. (Bradner, 2003) 

Though there continues to be a debate over whether Alaska’s vast resources will be leveraged 
for internal economic growth, it is clear that there is enormous potential, and with responsible 
mining practices by groups such as Pebble, there is no doubt that the mining sector can grow. 
Alaska’s mineral industry declined in total value in 2008 by about 22 percent from the record 
level set in 2007, primarily because of lower metal prices, increased operating costs, and a 
worldwide economic slowdown. Mineral production volumes remained strong; however, the 

http://www.allbusiness.com/north-america/united-states-alaska/1040057-1.html
http://www.allbusiness.com/north-america/united-states-alaska/1040057-1.html
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value of mineral production was less in 2008 than in 2007 following the decline in metals prices. 
Development expenditures in Alaska increased in 2008 from the levels spent in 2007. 
Exploration activities for a wide variety of commodities continued across all regions of Alaska, 
and new discoveries were announced. 
 
The total value of Alaska’s mineral industry in 2008 was $3.117 billion, $898.5 million lower 
than 2007’s record value of $4.015 billion.  
The year 2008 was the thirteenth consecutive year with a total value above $1 billion, the third 
consecutive year with a total value more than $3 billion, and the seventh consecutive year with 
production value above $1 billion. Exploration expenditures were $328.6 million in 2008, down 
slightly from $329.1 million in the previous year; 2008 was the second consecutive year with 
expenditures above $300 million and the fourth consecutive year with expenditures of more 
than $100 million. Development expenditures for 2008 are estimated at $379.8 million, a 19.1 
percent increase over the $318.8 million spent in 2007 and continuing for a fifth year of 
development expenditures exceeding $200 million. Production values for 2008 were 
approximately $2,408.6 million compared to $3,367.0 million in 2007, a decline of 28.5 percent.  
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The Mineral Regions of Alaska 

 
 
 
 
 
 

 

The Significance of New Mineral Exploration in Alaska 

It can be argued that what is referred to as the 'mining industry' in Alaska is actually two 

sectors, one specializing in exploration for new resources, and the other specializing in mining 

those resources. This distinction makes the process of creating mining industry “clusters” much 

easier than other industries within the state because the individuals who often perform the 

mining operations are local Alaskan workers, even if outside industry performs exploration. This 

inherently creates jobs and although it does not keep ownership and other aspects of 

“clusterization” in the state it does establish opportunity for new regulation and enterprise to 

take advantage of multi-billion dollar corporations performing the most difficult task of 

exploration and other pre-mining activities.  

This process also helps incentivize other businesses to relocate to the state of Alaska if new 

lucrative mineral resources are found. In addition to these two sectors, various other industries 

such as equipment manufactures, environmental testing companies, metallurgy analysis, value-

added production companies also collaborate with and support the mining industry through the 

entire mining process thereby allowing for more local participation. 

The world market spends a great deal of capital on determining if there is economically viable 

deposits of minerals throughout the state, in fact $329 million dollars was spent on mineral 

exploration alone in 2008 (See Chart Below) (D.J. Szumigala, 2008) 
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An example of recent mineral exploration activities is from the Beard Company’s partner 
Geohedral whom discovered 891 million metric tons of Magnetite (iron ore) and 696 million 
metric tons of Ilmenite (iron titanium oxide ore), minerals in which had previously gone unseen 
in Alaska’s mining industry. This project alone has the potential to spark new strategic industry 
in Alaska in the manufacturing of titanium products as the worlds current largest supplier of 
titanium is Russia. 
 

OKLAHOMA CITY, OK--(Marketwire - September 25, 2008) - The Beard Company 
(OTCBB: BRCO) ("Beard") today reported that a privately owned company -- Geohedral 
LLC -- in which Beard owns a 23.16% interest, yesterday completed staking claims 
covering approximately 49,000 acres of Federal and State lands located near the town 
of Yakutat in southern Alaska. The claims encompass an area of more than 76 square 
miles and consist of black sand ridges that Geohedral estimates contain probable 
reserves of 891 million metric tons of Magnetite (iron ore) and 696 million metric tons 
of Ilmenite (iron titanium oxide ore). 
 
The ridges range from 25 feet to 110 feet in height above ground level and can be easily 
seen on satellite and aerial photographs. They are estimated to contain more than two 
billion cubic yards of black sand. The volume of black sand in the ridges was determined 
with three-dimensional information obtained from topographic maps, stereo aerial 
photography and high resolution satellite imagery. An independent laboratory analyzed 
samples of black sand taken from the ridges and concluded that they contained an 
average of 28.4% by weight of Magnetite and 22.2% by weight of Ilmenite. The 

http://www.marketwire.com/press-release/stock.jsp?Ticker=BRCO
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estimated reserves do not include potential below-ground reserves, which could 
appreciably enhance the potential value of the discovery. 
 
Geohedral has engaged a well-known international engineering firm to (1) supervise the 
coring of up to 28 holes that will be drilled to a depth of 150 feet and (2) provide a 
reserve estimate once the cores have been recovered and analyzed. Coring is slated to 
commence by the end of this week, depending on weather conditions. All such activities 
will be conducted under strict chain-of-custody parameters. 
 
The black sand ridges were discovered and sampled by Dr. P. Jan Cannon, a geologist 
and remote sensing specialist who has spent more than 30 years exploring and 
evaluating mineral deposits in the area using satellite imagery and other technologies. 
Dr. Cannon, with a 19.45% equity interest, is the second-largest owner in Geohedral, 
which was formed in July 2006. He has more than 35 years of professional experience in 
geology and remote sensing applications. Dr. Cannon has a Ph.D. in Geology from the 
University of Arizona and earned his B.S. and M.S. degrees in Geology and Chemistry 
from the University of Oklahoma. 
 
Staking of the claims has been financed by a group of investors (including several Beard 
affiliates) that contributed a total of $3,155,000 in May and June of this year for a 
23.66% interest in the project. Geohedral is currently contacting its equity owners to 
invest an additional $1,640,000 in the company to finance the coring operations. Beard 
will contribute its $380,000 share of such costs. 
 
"Beard management team believes this exciting mineral project has the greatest upside 
potential of any project we have ever been involved with," stated Herb Mee, Jr., 
President of Beard. "Although the final reserves remain to be determined, with 
Magnetite selling for $140 or more per metric ton and Ilmenite selling for more than 
$100 per metric ton, the potential value to the ownership group, including Beard 
shareholders, could be substantial. In addition to the Magnetite and Ilmenite, tests and 
assays confirm the existence of meaningful quantities of rutile, garnets and precious 
metals, including gold, silver and platinum." 
 
"The discovery is considered to be particularly important due to the increasing global 
demand for steel, titanium and other strategic commodities in recent years," continued 
Mee. "The Ilmenite reserves have particular strategic significance since the principal 
supplier of titanium is Russia, which is not considered a very reliable source from a 
geopolitical perspective. The demand for titanium has escalated sharply in recent years 
as the needs of the aerospace industry have grown." (Company, 2008) 

 

Tailings Problems and Opportunities 

Tailings (also known as slimes, tailings pile, tails, leach residue, or slickens) are the materials left 
over after the process of separating the valuable fraction from the worthless fraction of an ore. 



63 
 

(YubaNet.com, 2006)  In Alaska (as it is with every mining or mineral extraction/processing 
endeavor) excess tailings must be dealt with in an environmentally responsible manner that 
takes into account the risks and opportunities associated with the inevitable creation of what is, 
most often, poisonous waste. 
 
In order to understand the magnitude of what tailings can do, the good and the bad, we will 
discuss the history of tailings and their relation to Alaska’s future mining needs. 
 
The extraction of minerals from ore can be done two ways: placer mining, which uses water 
and gravity to extract the valuable minerals, or hard rock mining, which uses pulverization of 
rock, then chemicals. In the latter, the extraction of minerals from ore requires that the ore be 
ground into fine particles, so tailings are typically small and range from the size of a grain of 
sand to a few microns. Mine tailings are usually produced from the mill in slurry form (a mixture 
of fine mineral particles and water). (EPA U. , 1994) 
 
Tailings represent an external cost of mining, and this is particularly true of early mining 
operations which did not take adequate steps to make tailings areas environmentally safe after 
closure. However, as mining has progressed as an industry so has the operational methodology 
used in new mining practices.  
 
Alaska along with many other mining operations across the continent have implemented well 
developed mining regulations that are operated by responsible mining companies that 
incorporate the rehabilitation and proper closure of tailings areas in the mining costs and 
activities. Outside of Alaska, for example, in the province of Quebec, Canada, new mining 
endeavors require not only submission of closure plan before the start of mining activity, but 
also the deposit of a financial guarantee equal to 70% of the estimated rehabilitation costs 
(Blakes).  
 
Though tailings can be difficult to properly manage, tailings dams typically represent the most 
significant environmental liability associated with mining operations. They have been in the 
news frequently in recent years, as a result of a series of well-publicized failures subjected to 
largely biased and sensationalized reporting in the media. These recent failures, together with 
previous ones, have put the mining industry under increasing pressure and scrutiny in regard to 
the safety of tailings impoundments.  
 
This scrutiny, while more intense in recent years, is nothing new, as evidenced by the quotation 
below: “The strongest argument of the detractors of mining is that the fields are devastated by 
mining operations…further, when the ores are washed, the water used poisons the brooks and 
streams, and either destroys the fish or drives them away…thus it is said, it is clear to all that 
there is greater detriment from mining than the values of the metals which the mining 
produces” (Agricola, 1556). 
 
This quotation, over 400 years old, unfortunately is often repeated by many today, in spite of 
technological advancements that can, and are, implemented to not only manage tailings 
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properly but also reprocesses them into value-added products. The mining industry response to 
this blind criticism can only be that its tailings facilities are well-designed and are well-managed. 
For the most part this is indeed the case, but it is the failures, rather than the successes, that 
garner the publicity, all of it negative. 
 
When applied to coal and oil sands mining, the term “tailings” refers specifically to fine waste 
suspended in water. 
 
The composition of tailings is directly dependent on the composition of the ore and the process 
of mineral extraction used on the ore. 
 
Certain types of extraction process, like heap leaching for example, may result in quantities of 
chemicals used to perform the leaching remaining in the material once leaching has been 
completed. Older forms of mineral extraction, such as those utilized during the early gold boom 
years of Australian gold mining, resulted in large heaps of fine tailings being left dotted around 
the landscape. These tailings dumps would continue to leach residual chemicals into the 
environment, and if weather conditions allowed it the finer fraction would become windborne, 
blowing around the townships surrounding the now-dormant mining areas. 
Typically, the bulk quantity of a tailings product will be barren rock, crushed and ground to a 
fine size ranging from coarse sands down to a talcum powder consistency. 
 
Tailings may contain trace quantities of metals found in the host ore, and they may contain 
substantial amounts of added compounds used in the extraction process. Elements are rarely in 
elemental form, more often as complex compounds. 
 
Common minerals and elements found in tailings include: 

 Arsenic - Found in association with gold ores 

 Barite 

 Calcite 

 Fluorite 

 Radioactive materials - Naturally present in many ores 

 Mercury 

 Sulfur - Forms many sulfide compounds / pyrites 

 Cadmium 

 Hydrocarbons - Introduced by mining and processing equipment (oils & greases) 

 Common additives found in tailings 

 Cyanide - as both sodium cyanide (NaCN) and hydrogen cyanide (HCN). Leaching agent 
in extremely dilute quantities which readily volatize upon exposure to sunlight. 

 SEX - Sodium Ethyl Xanthate. Flotation agent. 

 PAX - Potassium Amyl Xanthate. Flotation agent. 

 MIBC - Methyl Isobutyl Carbinol. Frothing agent. 

 Sulfamic acid - Cleaning / descaling agent. 

 Sulfuric acid - Used in large quantities in the PAL process (Pressure Acid Leaching). 
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 Activated Carbon - Used in CIP (Carbon In Pulp) and CIL (Carbon In Leach) processes. 

 Calcium - Different compounds, introduced as lime to aid in pH control. 
(Diamond, Collapse, 2005) 

 
Tailings present a long term cost to the mining industry. If the company leaves or goes 
bankrupt, the local government can find itself with responsibility for the maintenance and 
monitoring of tailings dumps essentially forever - this, and other costs of cleanup, can impose 
liabilities that were estimated at up to 12 billion dollars in the US alone in 2005. (Diamond, 
Collapse. , 2005) 
 
Environmental and social considerations 
 
In the past, non-environmentally friendly methods were the method of the day. Some mining 
operations use environmentally friendly storage options, others use less environmentally 
friendly ones. The bulk of these operations tend to exist in developing nations where legislative 
requirements are more permissive than in industrialized countries, as these developing 
countries want the same economic advantages the developed countries have (and obtained 
without the stringent environmental legislation that these developed countries want to impose 
on the developing countries). 
 
Reprocessing of old tailings impoundments and dams has assisted in the cleaning up of legacy 
tailings dumps, with the reprocessed tailings being stored in a more effective method or even 
reused to create new products. 
 
Historically, the process in which tailings were disposed of however was convenient, such as in 
downstream running water or down drains. Because of concerns about these sediments in the 
water and other issues, tailings ponds began to be constructed, which were bounded by 
impoundments (an impoundment is a dam). These dams typically use "local materials" 
including the tailings themselves, and may be considered embankment dams. Traditionally, the 
only option for tailings storage was to deal with a tailings slurry. This slurry was a dilute stream 
of the tailings solids within water that was sent to the tailings storage area. The modern tailings 
designer has a range of tailings products to choose from depending upon how much water is 
removed from the slurry prior to discharge. The removal of water not only can create a better 
storage system in some cases (e.g. dry stacking, see below) but can also assist in water recovery 
which is a major issue as many mines are in arid regions.  
 
Various Tailings Practices  

Tailing ponds are areas of refused mining tailings where the water borne refuse material is 
pumped into a pond to allow the sedimentation (meaning separation) of solid particles from 
the water. The pond is generally impounded with a dam, and known as tailings impoundments 
or tailings dams. It was estimated in 2000 that there were about 3,500 active tailings 
impoundments in the world. The ponded water is of some benefit as it minimizes fine tailings 
from being transported by wind into populated areas where the toxic chemicals could be 
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potentially hazardous to human health; however, it is also harmful to the environment. Tailing 
ponds are often somewhat dangerous because they attract wildlife such as waterfowl or 
caribou as they appear to be a natural pond, but they can be highly toxic and harmful to the 
health of these animals. Tailings ponds are used to store the waste made from separating 
minerals from rocks. Tailings are sometimes mixed with other materials such as bentonite to 
form a thicker slurry that slows the release of impacted water to the environment. (Dams, 
1994) 
 
There are many different subsets of this method, including valley impoundments, ring dikes, in-
pit impoundments, and specially-dug pits. The most common is the valley pond, which takes 
advantage of the natural topographical depression in the ground. Large earthen dams may be 
constructed and then filled with the tailings. Exhausted open pit mines may be refilled with 
tailings. In all instances, due consideration must be made to contamination of the underlying 
water table, amongst other issues. Dewatering is an important part of pond storage, as the 
tailings are added to the storage facility the water is removed - usually by draining into decant 
tower structures. The water removed can thus be reused in the processing cycle. Once a 
storage facility is filled and completed, the surface can be covered with topsoil and re-
vegetation commenced. However, unless a non-permeable capping method is used, water that 
infiltrates into the storage facility will have to be continually pumped out into the future. 
(Diamond, Collapse. , 2005) 
 
The biggest danger of tailings ponds is dam failure, with the most publicized failure in the US 
being the failure of a coal slurry dam in the West Virginia Buffalo Creek disaster, which killed 
125 people; other collapses include the Ok Tedi environmental disaster on New Guinea, which 
destroyed the fishery of the Ok Tedi River. On the average, worldwide, there is one big accident 
involving a tailings dam each year. Tailings ponds can also be a source of acid drainage, leading 
to the need for permanent monitoring and treatment of water passing through the tailings 
dam; the cost of mine cleanup has typically been 10 times that of mining industry estimates 
when acid drainage was involved. (Diamond, Collapse. , 2005) 
 
Tailings do not have to be stored in ponds or sent as slurries into oceans, rivers or streams. 
There is a growing use of the practice of dewatering tailings using vacuum or pressure filters so 
the tailings can then be stacked. (Davies & Rice, 16–19 January 2001 ) This saves water, reduces 
the impacts on the environment in terms of space used, leaves the tailings in a dense and stable 
arrangement and eliminates the long-term liability that ponds leave after mining is finished. 
This has allowed for certain tailings areas to even be re-vegetated after enough time has 
passed. (D.Dixon-Hardy, 2009) 
 
While disposal into exhausted open pits is generally a straightforward operation, disposal into 
underground voids is more complex. A common modern approach is to mix a certain quantity 
of tailings with waste aggregate and cement, creating a product that can be used to backfill 
underground voids and stopes. A common term for this is HDPF - High Density Paste Fill. HDPF 
is a more expensive method of tailings disposal than pond storage, however it has many other 
benefits – not just environmental but it can significantly increase the stability of underground 
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excavations by providing a means for ground stress to be transmitted across voids - rather than 
having to pass around them – which can cause mining induced seismic events like that suffered 
previously at the Beaconsfield Mine Disaster (Diamond, Collapse. , 2005) 
 
A large problem was usually called RTD – Riverine Tailings Disposal. In most environments, not a 
particularly environmentally sound practice, it has seen significant utilisation in the past, 
leading to such spectacular environmental damage as done by the Mount Lyell Mining and 
Railway Company in Tasmania to the King River, or the poisoning from the Panguna mine on 
Bougainville Island, which led to large-scale civil unrest on the island, and the eventual 
permanent closing of the mine. As of 2005, only three mines operated by international 
companies continued to use river disposal: The Ok Tedi mine, the Grasberg mine (Diamond, 
Collapse. , 2005) and the Porgera mine, all on New Guinea. 
 
Commonly referred to as STD (Submarine Tailings Disposal) or DSTD (Deep Sea Tailings 
Disposal). Tailings can be conveyed using a pipeline then discharged so as to eventually descend 
into the depths. Practically, it is not an ideal method, as the close proximity to off-shelf depths 
is rare. When STD is used, the depth of discharge is often what would be considered shallow, 
and extensive damage to the seafloor can result due to covering by the tailings product. It is 
also critical to control the density and temperature of the tailings product, to prevent it from 
travelling long distances, or even floating to the surface. The Solwara project being commenced 
in the Bismarck Sea by Nautilus Minerals proposes to use a modified STD method back down to 
depths below 1500 metres. This method is used by the gold mine on Lihir Island; its waste 
disposal has been viewed by environmentalists as highly damaging, while the owners claim that 
it is not harmful. (Diamond, Collapse. , 2005) 
 
Phytostabilization is a form of phytoremediation that uses plants for long-term stabilization and 
containment of tailings, by sequestering pollutants in soil near the roots. The plant's presence 
can reduce wind erosion, or the plant's roots can prevent water erosion, immobilize metals by 
adsorption or accumulation, and provide a zone around the roots where the metals can 
precipitate and stabilize. Pollutants become less bioavailable and livestock, wildlife, and human 
exposure is reduced. This approach can be especially useful in dry environments, which are 
subject to wind and water dispersion. (Mendez MO, 2008) New work is also being done by Pan 
Pacific in the development of algal sequestration for plutonium and uranium tailings. 
 
Tailings reprocessing 
As mining techniques and the price of minerals improve, it is not unusual for tailings to be 
reprocessed using new methods, or more thoroughly with old methods, to recover additional 
minerals. Extensive tailings dumps of Kalgoorlie / Boulder in Western Australia were re-
processed profitably in the 1990s by KalTails Mining. (D.Dixon-Hardy.) 

 

What this Means for Alaska: Environmentalism through Mining Summary 

In order for proper containment and minimal environmental damages with new Alaska mining 
activities the following five goals must be met and maintained: 
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(1) The establishment of a single public/private sector body for the oversight and 

enforcement of environmental regulations that takes into account the people, land, 
value, and overall safety of all direct stakeholders and end customers as a result of 
mining activities.  

(2) The implementation of corporate social responsibility policies that address local needs 
as expressed by the community themselves.  

(3) The use of local leaders and NGO’s as mediators for the resolution of conflicts and 
consultants for the operations of mining companies.  

(4) The co-operation in between public and private programs to not only ensure safe 
mining procedures, but to keep new mining activities lucid to the public. 

(5) In order to maintain a cleaner, more efficient, and more lucrative venture new mining 
activities should consider how to best process the maximum amount of valuable mineral 
per ton excavated and have plans to responsibly manage tailings and the areas in which 
they are stored. 

 
The key for environmentally friendly mining of any mineral is going to be infrastructure and 
regulations.  This due to the fact that when a company  has the opportunity to create a project 
and design the intricacies of workflow, then define specific regulations  the project 
development team is able to use the research to see where current projects have failed.  The 
main point is to be able to control and define the regulations on the mining process that are 
environmentally conscious and friendly.   
 
One of the biggest advantages from an environmentalist point of view is the ability to have the 
public eye on the project and inserting the publicity in media to the political arena.  The public 
and political sector of the project development process can have a huge impact on how new 
projects will succeed or fail.  
 
Alaska has a recently as 2009 renewed operations to convert a lake into a tailings 
pond(Kensington gold mine); this will create 200+ jobs, but better risk management must be 
taken into account for mining to remain economically and environmentally sound in Alaska. 
 
Alaska Democratic Sen. Mark Begich said this in regards to the importance of the reopening of 
Kensington gold mine: 
 
"This is particularly important given the current economic downturn in Southeast Alaska. I 
expect Coeur will honor their commitments to train and employ Alaskans while developing this 
resource in a responsible manner. The hundreds of jobs this project is likely to create will be 
welcome at just the right time." 

The N.I.M.B.Y. Effect on Mining in Alaska 

For mining in Alaska it is important to educate the public on the importance of not just mining 
but environmentally friendly mining methodologies as well. Mining companies in the state 
often attempt to educate people, especially people geographically close to mining endeavors 
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about the risks and opportunities associated with a new mine or mining activities. However, no 
matter how much detail is provided to the public, it is often times easier, and more attractive, 
to see the bad over the good. 

The greatest downfall of environmentalism activists is that on the protesting side, it is just too 
easy.  It is not difficult for an environmentalist to research a general amount of information 
about mines and the environments that they have destroyed in the past.  It is another thing to 
research how to prevent mines from destroying the environment, understand the mining and 
chemistry workflow process.  To understand even the most simplistic workflow process of 
mining is to have thoroughly researched that process for a specific mineral.  Environmentalist 
activists, most often, don’t have college degrees in mining processes or educate themselves on 
what new mining companies are doing to better protect the environment. 

It is the environmentalist activists that fuel the media and it is the media that fuels the rest of 
the population, thus, the snowball effect takes place.    

The most unfortunate ideology about the Not In My Back Yard (N.I.M.B.Y.) movement is that 

pushing lawsuits against large corporations that are trying to contribute to the economic 

development of the state is not going to bring environmentally stable mining activities, it will 

only bring economic stagnation in the local state economy. The pebble partnership and other 

mining groups in Alaska have poured hundreds of millions of dollars into environmental 

research before any mining activity has even been approved. Alaska is not the wild west of 

mining practices; thorough research using highly technological tools are implemented in the 

accurate and environmentally conscious analysis of any new mining activities to ensure 

sustainable and environmentally low-impact methodologies are put in place prior to mining. 

Years and sometimes decades of this intensive research is completed with well documented 

reports to yield data that reflects, not only potential profits, but risks involved as well. 

The following is an excerpt from the Pebble Partnership’s overall report on their current pre-

mining research to implement an environmentally conscious mining project: 
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More information is available at www.pebblepartnership.com to clearly outline how each 

environmental element that could be affected in the Alaskan ecosystem is taken into account. 

True Environmentalism for Mining in Alaska 

If a mining organization is crippled with a series of lawsuits, economic stagnation will occur, 

as  the workers and the potential benefits for a state’s economy are pushed to the back 

burner in favor of mitigating irresponsible negative accusations fueled by fear of 

environmental disasters likened to past disasters; so responsible research must be taken into 

account before attacking a new mining activity because “general consensus seems to be 

against mining” in a pristine environment like Alaska.  

Environmentally speaking, litigation without enough cause should not be the goal of a true 

environmentalist.  A true environmentalist would try to help a large corporation become more 

environmentally friendly, as they will, more often than not, pursue mining opportunities 

elsewhere if they cannot mine in a state with a hostile public. This means that the problems 

associated with mining will only spread to hurt another environment and its ecosystem, instead 

of dealing with the problems head-on and ensuring that mining activity is conducted 

responsibly. This is why groups like Pebble spend hundreds of millions of dollars on 

environmental research that is available to the public, so they can continue mining and increase 

environmentally friendly operation behavior. 

Alaskans, need to push for safe and responsible mining, but not push mining out of the state; 

mining within the state offers the prospect of creating thousands of high paying jobs, bringing 

in new enterprise, increasing our market base by providing for the sale and manufacturing of 

more value-added products, and is an investment in Alaska’s economic future that will trickle 

down through all levels of our society. This is a true environmentalists mindset that will 

inspire new environmentally friendly breakthroughs with mining and encourage economic 

diversification; we may see the mistakes of the past and fear our pristine lands are in 

jeopardy, but the past is a poor author of the future, and if innovation in Alaska has showed 

us anything (like the construction of one of the world’s largest pipelines) it’s that Alaska can 

create huge economic drivers and protect our ecosystem even when there is potential risk. 

The Example of Environmental vs. Economic Impact of the Trans-Alaska Pipeline 

The construction of the Trans-Alaska Pipeline System and its completion in 1977 had an 

immense effect on Alaska, the United States, and the rest of the world. Since the completion of 

the Trans-Alaska Pipeline System in 1977, the government of the state of Alaska has been 

reliant on taxes paid by oil producers and shippers. Prior to 1976, Alaska's personal income tax 

rate was 14.5 percent—the highest in the United States. The gross state product was $8 billion, 

and Alaskans earned $5 billion in personal income.  Thirty years after the pipeline began 
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operating, the state had no personal income tax, the gross state product was $39 billion, and 

Alaskans earned $25 billion in personal income. Alaska moved from the most heavily taxed 

state to the most tax-free state.  

Environmentalists were scared of the impacts the pipeline would have on our environment and 

were even able to stop its construction for 3 years, yet to date, the two biggest accidents 

involving the pipeline were caused by Alaskan individuals shooting the pipeline.  

The largest oil spill involving the main pipeline took place on February 15, 1978, when 

an unknown individual blew a 1-inch (2.54-centimeter) hole in it at Steele Creek, just 

east of Fairbanks. Approximately 16,000 barrels (2,500 m³) of oil leaked out of the hole 

before the pipeline was shut down. After more than 21 hours, it was restarted. (Press T. 

A., 1978)  

The steel pipe is resistant to gunshots and has resisted them on several occasions, but 

on October 4, 2001, a drunken gunman named Daniel Carson Lewis shot a hole into a 

weld near Livengood, causing the second-largest mainline oil spill in pipeline history. 

(Clark, 2001) 

The Reality of Mining for the United States and Alaska 

Mining in other countries as well as the United States and even inside Alaska has not been a 

very pretty business in the recent past.  The originators of production don’t claim themselves as 

responsible when the factors of environmental disasters spread to the mainstream media and 

environmental activists.  However the fact remains that mining outside the United States is not 

a very well regulated industry due to poor government regulations and immoral lawmakers.  

Mining in the United States has far more rules of engagement and regulations of hazardous 

materials and conduct that sets it apart from the “outside the U.S. industries”.   

In Alaska, mining is a seriously environmentally speculated industry due to the fish, wildlife, 

tourism, and people that exist across our vast state; these factors currently fuel much of the 

state’s sociological and economic activities and any perceived harm to these elements of our 

state is met with immediate acknowledgement.  It is paramount that until that new resources 

are found or new economic drivers are established that Alaska does the best job that it can to 

produce economic gains and stabilities that will lead us to prosperity.  The mining industry is 

part of the answer; the mining industry is the key to a background movement for the state.  The 

mining industry must adopt even more new practices and methodologies in order to promote, 

not only more technologically developed value-added products, but environmentally safe 

production methods as well.   

http://en.wikipedia.org/wiki/Steel
http://en.wikipedia.org/wiki/Gun
http://en.wikipedia.org/wiki/Drunk
http://en.wikipedia.org/wiki/Gunman
http://en.wikipedia.org/wiki/Livengood,_Alaska
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Geographical mining and environmentalism should be understood as a spectrum.  On one side 

of the spectrum there is international mining that unfortunately is on the low end when it 

comes to how environmentally friendly the mining process is especially in areas like South 

America.  However this is not the case with all international mining.  As we travel up and across 

the spectrum into the United States we find that there are far more rules and regulations set 

for mining companies and that environmentalism is, in general, far more advanced.  Finally at 

the highest end of the spectrum we have Alaskan mining, and with the exception of the Red 

Dog mine, Alaska has among the highest number of environmentally responsible mining sites in 

the world.  The reason for this is Alaska is known for its vast untouched lands and the people 

who live here, including the native people of Alaska, are always in constant motion to keep 

these lands as pristine as possible; this is a mindset that is pushed onto all who come into the 

state to extract our vast natural resources; we want and need environmental accountability, so 

when we see that no expenses are spared to ensure our highest standards, we must not shun 

new enterprise, even if we fear it.  In all honesty we can thank the N.I.M.B.Y. movement for our 

high standards, but sometimes political or private bias can drive healthy economic drivers away 

from the state and mislead people to the intentions of new potential mining operations within 

the state.   

There is risk with any new resource extraction project, but it cannot, and should not blind us to 

the fact that there is always a growth in technology and Alaskans have the authority to help 

keep our state both lucrative and safe through proper management and environmental 

research. 

We will remain confident of the abilities of the Pebble Partnership and other mining groups 
that are clear and open with their information about how seriously they take their work and its 
potential effects on the environment;  we believe that based on the information we have been 
provided the Pebble Partnership team is dedicating their most experienced staff and most 
technologically advanced resources to ensure that environmentalism is kept at the highest level 
of working standards within the state of Alaska.   
 
In addition to expanding Alaska’s environmental well being and to take advantage of new 
renewable sources of energy such as solar, wind, geothermal and tidal power, the mining of 
new minerals in the state will be essential. Alaska is already implementing new renewable 
sources of power as our energy infrastructure is not entirely dominated by over a centuries 
worth of implemented power infrastructure, we have tremendous room to expand and test 
new technology. In order for our renewable energy “cluster” to be created and nurtured to 
maturity, however, Alaska will require the development and proper/responsible development 
of the mining sector to aggregate the requisite materials in which to create the value-added 
products needed to produce new renewable energy technology; thus slowly moving Alaska 
away from its dependence on current oil, gas, and coal fuels as the states sole source of energy. 
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Clusterization, the Creation of Value-Added Products, and 

Environmentally Conscious Mining in Alaska - Application  

Overarching Goals 
 Support competitive mining tax and royalty policies. 

 Encourage the expansion and increased production from existing deposits as well as new 

exploration and development of Alaska’s mineral resources. 

 Advocate continuation and expansion of the airborne geophysical mapping program and on-the-

ground follow up work required to realize the full benefits of the program. 

 Enhance public and private partnerships to support the creation of new mining cluster industries 

throughout the state. 

 Support utilization of Alaska’s coal resources for value-added industries and power generation in 

addition to the exportation of coal and value-added products to the international market. 

 Support simplified leasing and permitting of non-conventional fuel resources to encourage 

development of the state’s resources, renewable energy technology, and provide energy to local 

areas. 

 Encourage development of new electrical generating and transmission systems to provide stable 

sources of electricity for economic development and exiting electricity consumers. 

 Support efforts to diversify Alaska’s energy sources, including known renewable energy options 

and research and development of non-conventional sources.   

 Create a mechanism for statewide establishment, support, and enhancement of mining clusters 

and all integrated commerce there within.  

 Solidify and augment current mining incentives to encourage new entrepreneurship, economic 

diversification/growth, and to attract new enterprise to the state. 

 Increase the production of value-added products for all mineral industries within the state to 

increase the positive cash flow and circulation within the state of Alaska, and lower the states 

economic reliance on products manufactured in the rest of the nation. 

 Establish and solidify that Alaska is an environmentally conscious mining state that will utilize 

best practices to ensure increased speed of the research-to-commercialization process of 

mineral product manufacturing as well as promote environmental security in a responsible 

manner.  
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Clusterization of the Mining  Industry 

Over the last decade, clusters have attracted substantial attention from policy makers, 
legislatures, business leaders, academics, economic development practitioners and 
development agencies. Cluster development strategies have been implemented in many parts 
of the world. Thirty countries, thirty-two American states and all of the Nordic countries have 
implemented cluster initiatives to position their economies and local entrepreneurial 
development to meet the challenges of the ever changing economy. Clusters are present in the 
economies of developed and developing nations, large and small, urban and rural, and across 
jurisdictions (e.g., nations, states, metropolitan areas, regions and cities) and can exist to aid 
almost every industry if collaboration can be aggregated from within regional market sectors. 

Governments and private businesses alike with widely differing ideologies and philosophies 
have instituted cluster promotion policies and programs. In the United States and Canada, 
liberal and conservative governments have adopted cluster-based strategies. They are being 
employed in Europe by governments across the spectrum - right to left. In the Asia Pacific 
region, national and local governments from Australia and Malaysia, to New Zealand and 
Singapore have adopted cluster strategies. 

This makes the cluster model very attractive for a state, such as Alaska, that is not undergoing 
new economic development/growth by ensuring multi-industry involvement, government 
support, and a focus on the needs of micro-economics and import substitution to allow for 
more money to stay within the state and be invested in new enterprise. 

For Alaska’s mining sector a number of important factors will need to be considered in order for 
success, including: the availability of venture capital; critical mass; technical infrastructure; 
presence of higher education and research institutions; entrepreneurial drive; influence of 
champions; presence of an anchor firm(s); networks; quality of linkages; social capital; 
government program/grant availability; synergy; and, diversity. An intriguing aspect is that the 
factors that distinguish 'over achieving' from 'under achieving' clusters are so-called intangible 
assets, such as social capital. (Porter, 1998) 

Why Utilize the Cluster Model in Alaska’s Mining Industry? 

The cluster model will be effective in Alaska mining industry for several reasons.  
 
First, the cluster approach is integrative, bringing coherence to disparate activities and 
projects. In contrast, conventional economic development approaches, such as a sector or 
industry-specific strategy, are often characterized by compartmentalized and isolated activity, 
activities in which have prove to be ineffective in supporting Alaska’s diverse mining and pre-
mining operations. Clusters are defined by interdependencies and are inclusive of other 
economic development approaches thereby allowing local and out-of-state entities to leverage 
local man power, technology, resources, and capital (if it is available).  
 
Second, clusters drive innovation and innovation drives productivity. "Innovation and the 
commercialization of new technology take place disproportionately in clusters." (Porter, 1998) 
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The argument follows that to move a concept to a commercialized product, many organizations 
must co-operate and collaborate. In Alaska there is anything but collaboration in-between 
mining sector entities as they all work on behalf of separate companies, for different minerals, 
with different operational methodologies, poor private sector relations, and a public sector 
support structure that does not promote Clusterization and co-operation between sectors.   
 
Clusters provide the critical mass for collaboration to occur by facilitating interaction by 
participants. Few companies, especially in Alaska’s slowly developing economy, have all the 
necessary skills to develop unique products and services by themselves, therefore clusters, 
rather than single companies or industries, are the sources for income, jobs, value-added 
product export growth, and enhanced global market positioning. 
 
Third, the cluster approach is about inclusion, collaboration and co-operation and there are 
benefits to all participants. The cluster approach breaks down organizational, geographic, and 
sector specific barriers in favor of promoting social capital and facilitates more a cohesive  
knowledge base in which for business to operate as it includes past failure and present 
opportunities understood by people and organizations within a region. All critical ingredients 
for a creating a virtuous cycle of sustainable economic growth/diversity are included in the race 
toward critical mass, something in which Alaska’s mining industry lacks severely; the cluster 
approach promotes horizontal collaboration and strategic partnerships so that operations 
within a cluster create a win-win-win scenario between the public sector, the private sector, 
and end customers. It focuses on strengthening economic foundations such as infrastructure 
and workforce development. The cluster strategy brings coherence and co-ordination to 
various programs and funding at various levels of government that usually exist in isolation and 
lack cumulative impact. 
 
Fourth, clusters provide direct and indirect benefits to all stakeholders, business, and regions 
involved to enhance research-to-commercialization timelines. From a major firm's 
perspective, firms in a cluster share hard and soft infrastructure, energy, transportation, R&D, 
and health and safety standards. It provides them with access to all players, attracting 
brainpower, expertise and local suppliers. In turn, it makes the industry more innovative to 
adopt technology, enabling them to develop and export unique products and services. 
 

Major multinational firms can transfer benefits of innovation to their foreign 
subsidiaries. Working in a cluster brings benefit to firms in terms of their being viewed as 
good corporate citizens. Businesses in a cluster have a stronger voice compared with 
individual firms in targeting government funding for R&D, infrastructure, skills 
development, legislation and so forth. 
 
From an educational institutions and research point of view, clusters provide critical 
mass for brainpower, talent, funding for R&D and access to industry. The Research 
Triangle Park at the University of Duke, North Carolina State University at Raleigh, 
University of North Carolina at Chapel Hill and Biotechnology Clusters at University of 
California at San Diego strengthened research capabilities and promoted 
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entrepreneurship. Being part of a cluster allows universities to translate concepts and 
ideas into commercialized products. (Cluster, 2010) 
 

An Example: 

The Houston oil and gas cluster is an excellent example of a cluster that grew out of a natural 

resource: oil. It provides just one example of how a cluster that began from a comparative 

advantage-driven approach can evolve to be competitive advantage-driven. The Houston 

example is provided to show that a natural resource-based cluster can create sustainable 

growth and provide a positive identity to the region. However, it must be noted that the wealth 

does not come from the resource itself but from the value-added products and services that 

develop around it. 

Today, when one thinks of Houston, skyscrapers more than super tankers come to mind. The 

discovery of gushers like Spindletop, 70 miles away in Beaumont, Texas, helped to turn Houston 

into a major source of oil and natural gas destined for many parts of North America and the 

world. Petroleum drilling and delivery are much less important than the value-added services 

that continue to develop with Houston as their home base. Exploration and engineering firms, 

equipment suppliers, financing syndicates, petroleum trading and many other knowledge-based 

services have successfully converted Houston's understanding of petroleum into a more than 

sustainable cluster of companies whose salaries average well above Houston's and the national 

average. This has yielded a much more stable standard of living for the community than was the 

case in the days when 

more wages were tied 

directly to the highly 

volatile price of oil. 

Diagram 4 depicts the 

interrelationship of the 

Houston Oil and Gas 

Cluster industries, service 

sectors and other 

organizations.  (Cluster, 

2010) 
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Market Evaluation 

Traditional Analysis and the Evaluation of Technology 

To focus on any cluster it is necessary to start analyzing the market to determine what 

constitutes competitive advantage in that particular market. Only then it becomes clear at what 

level the cluster should be defined, what the collective competitive strengths and weaknesses 

are of the agglomeration of firms that compete in the same market. In other words, cluster 

analysis ideally starts at the demand side and works its way back to analyze supply structures. 

The problem is that case-studies are usually defined the other way around.  

Locations such as Alaska have many individual areas that are dependant on mining and have a 

distinct group of mining firms associated with each area. Analysis of current mining activities 

tend will need to go back and forth from demand to supply structures in order to understand 

the evolution of any new clusters, to identify competitive strengths and weaknesses embedded 

in local institutions and to visualize possible strategic initiatives that would improve the 

development prospects for the group of firms and the locality in which they are situated.  

Without proper assessment of the potential market, mining cluster groups will have great 

difficulty over coming even obvious economic shortcomings, such as, moving away from an 

export based economy. It is too easy to assume that extracting minerals is a low-tech industry 

that can easily support other sector participants in a cluster; part of providing for a responsible 

market analysis is deciding how to best expedite the research-to-commercialization timeframe 

to fulfill market demand, this means focusing on developing and leveraging the creation of 

efficient and environmentally sound new extraction technologies/methodologies, otherwise all 

entities in a cluster will suffer. In Latin America poor market analysis with the economic mining 

cluster enhancement activities of the group ECLAC (Economic Commission for Latin America 

and the Caribbean) lead to the realization of the need for strategic implementation of resource 

extraction technologies in order to create value-added products and efficiently get them into 

the global marketplace. A report from discussing this reality surmised that: 

One of the most salient findings precisely has to do with the importance of knowledge 

and technological development, also in the case of mining. ECLAC used to write that one 

of the problems of Latin American development is its dependence on primary exports. 

Indeed, the policy orientation that Latin America should industrialize to transform its 

export structure to diminish the relative importance of primary products and increase 

manufactured exports, is perhaps the one thesis that made ECLAC most famous. This 

thesis is still valid, of course, but ECLAC has many times inferred too automatically that 

natural resource exploitation is a technologically less demanding activity and should 

therefore receive less priority in economic development strategies. This project revealed 

emphatically that today's natural resource exploitation is oftentimes a technology-

http://www.eclac.org/default.asp?idioma=IN
http://www.eclac.org/default.asp?idioma=IN
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intensive activity; Success at mining depends crucially on local technological capabilities. 

The necessary transformation of a primary products exporting economy to an economy 

that exports high-value products and services involves the application of technological 

innovations to primary activities. Clusters are important because they strengthen the 

capacity to innovate of the firms in it. Technological capabilities and knowledge are the 

ultimate sources of competitive advantage, also in mining. That is probably the most 

important finding of the project from the ECLAC perspective. (eclac, 2010) 

So in addition to traditional supply and demand market analysis, technology and the leveraging 

local technological capabilities to fulfill demand fast enough, at a lower cost, to meet supply 

needs may be one the most important factors involving mining cluster market development in 

Alaska. 

Labor Market Demand 

Currently Alaska mining operations boast: 

 3,500 direct mining jobs in Alaska. 
 

 5,500 total direct and indirect jobs in Alaska. 
 

 $340 million in direct and indirect payroll. 
 

 Some of Alaska’s highest paying jobs with an average annual wage of $80,000, 90% 
higher than the state average for all sectors of the economy. 

 

Though these numbers may seem impressive, looking at current projections from other similar 

mining industries, a pattern begins to emerge; the pattern seems to point out that there will be 

fewer and fewer jobs (although high paying) for the next few years, and then as the global 

economy as a whole improves, jobs will be regained and hopefully mining regions will reach the 

highest levels of employment seen so far over the coming decade. 

This idea has been adapted by successful mining clusters throughout North America and, 

unfortunately, does not generally account for technological growth within the origins of the 

mineral extraction and manufacturing processes themselves. The mining industry must 

continue to remain profitable whilst at them same time creating new environmental measures 

to ensure better technology is implemented to create cleaner and more efficient extraction and 

manufacturing of ore. This is why in areas such as Alaska where the mining industry is already 

so diverse with relatively no instate processing or manufacturing of ore that, when 

clusterization is considered, so to is the realistic labor demands associated with new mining 
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market clusters (with the consideration of environmentally conscious technologies and 

lucrative practices). 

An example of a North American mining cluster attempting to predict mining market labor 

demands is Ontario’s Mineral Industry Cluster (OMIC). The OMIC has successfully solidified the 

necessary elements to create a self-sustaining mining cluster; so what is their summation in 

regards to the outlook for the future of labor market demands? 

Ontario’s mining industry will shed jobs under all three growth scenarios in the short-
term. Hiring requirements by 2010 will decline by fully 4,954, 3,027, and 588 jobs under 
the pessimistic, neutral, and optimistic scenarios, respectively. By 2013, cumulative 
hiring requirements will have rebounded under the neutral and optimistic growth 
scenarios with 1,277 and 4,717 jobs, respectively. The pessimistic scenario is expected to 
have positive hiring requirements starting in 2010 and going forward. However, it will 
still not have fully recouped from the negative hiring requirements observed over 2008 
and 2009 (-2,220 cumulative hiring requirement by 2013). By 2018, the cumulative hiring 
requirements will be 5,578, 11,382, and 17,004 under the pessimistic, neutral and 
optimistic scenarios, respectively. Table 22 below, summarizes the cumulative hiring 
requirements for each scenario, at 2010, 2013 and 2018. 

 
 
Under the neutral scenario cumulative hiring requirements will be almost one-half of the 
2008 workforce (47.5 percent). Many of these new hires will require extensive training, 
both formal and on-the-job, and lack the experience and proficiency of retiring workers. 
In some cases, experienced workers who were laid off in 2009 and 2010 will be hired 
back but some may have left the industry to work elsewhere. The mining sector, 
governments and relevant associations need to be aware of these issues and must take 
steps now to ensure that there will be a pool of skilled workers ready to assume jobs 
when the upswing comes. 
 
Under the optimistic scenario, the mining industry is projected to shed some 2,781 jobs 
over 2008 and 2009 coinciding with the decline in commodity prices. The number of jobs 
in the industry will recover quickly. By the end of 2013, all of the job losses incurred 
during the first two years of the analysis will be recouped. In fact, by the end of 2018 
some 3,723 jobs, incremental to the base year, will be added to the industry. 
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The levels of natural job separation and retirements over the forecast horizon are 
substantial. Approximately, 55% of workers will exit the industry by 2018. Employee 
losses of this scale, coupled with new job growth, will create massive hiring 
requirements for the mining industry. 
 
To meet the cumulative hiring requirements by 2018 under the neutral scenario, workers 
of varying skill-sets will be needed to fill the numerous vacancies. In reference to specific 
occupations, the greatest needs will be for “Underground Production and Development 
Miners”, “Mechanics (heavy duty industrial and millwrights)”, “Heavy Equipment 
Operators (except crane)” and Supervisors (Mining and Quarrying). Such occupations 
comprise 2,744 (24%), 1,178 (10%), 972 (8.5%) and 848 (7.5%) of the projected hiring 
requirements, respectively. Collectively, they account for one-half of such requirements. 
 
…The combination of an aging workforce, competition for skilled workers and 
declining enrolment in mining-oriented academic programs is the source of great 
concern in the mining industry. Up to 40% of Canada’s mine and metals workers are 
expected to retire by 2014. Clearly, a well-coordinated and thoughtful strategy 
involving industry, government, academia and other stakeholders will be needed to 
ensure that the domestic mining sector maintains its global leadership position going 
forward. (Network, 2009) 

 
For Alaska this means looking to the future of our state and beyond merely what resources we 
do have, it means considering; who do we have to conduct responsible and efficient mining 
operations; do we have the technology necessary to create a sustainable and environmentally 
friendly mining infrastructure; do we have the support of the public and private sector in 
assuring that mining clusters are supported; do we have university and other forms of in depth 
research to consider the financial, sociological, and overall beneficial impacts to the state of 
Alaska from implementing mining cluster support structures/programs? 
 
Currently the answer is, again, no, or at least not yet. Looking at OMIC we can expect very 
similar projections for the future of mining in our state that may not recover “so nicely” as we 
do not have mining clusterization established within the state, and for that matter we do not 
have enough tangible incentives to promote the indoctrination of new workers from within the 
state. What does this mean for Alaskan mining? Continued reliance on out-of-state market 
demands for raw materials due to no substantial efforts to support import substitution for local 
labor market demands within the state. 
 
This will take the active participation of industry leaders and stakeholders, processors, capital 
sources, public and privates sector entities, responsible political supports, manufacturers, 
scientists, engineers, service sector entities, tourism outlets, final distributors and in-state/out-
of-state consumers in order to leverage the states current mining knowledge base thereby 
creating a new wave of internal mining workforce personnel. 
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However, despite the challenges that face our state we have tremendous opportunity as well. 
We, unlike many other regions in North America have not only identified substantial mineral 
deposits within the state, but have also established extremely high standards for  mineral 
extraction in our state that are known throughout over 120 different communities; thus lending 
to the possibility of creating a very competent “Alaska specific” workforce if the right 
collaboration is established. 
 

Mining companies strengthen Alaska’s local economies by employing Alaska residents 
from more than 120 Alaska communities, and purchasing supplies and services from 
hundreds of Alaska businesses. (D.J. Szumigala, 2008) 

 
As opposed to Ontario, even without clusterization, Alaska’s mining sector continues to exhibit 

growth, (up to 5,200 jobs currently (Source Alaska RDC)) this being the case it is logical to 

assume that our nations “recovery” will also impact the mining sector positively and with the 

combination of already existing internal growth and economic diversification from the support 

of clusterization, growth patterns from within the Alaska mining sector may look more like this 

(data based on 

OMIC estimated 

growth patterns 

and median 

growth rate for 

Alaska mining 

industry):

 (D.J. Szumigala, 2008) 
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Product Demand 

Of the 30 minerals the U.S. imports from abroad, 22 are found in Alaska, providing strategic opportunities for the industry and nation. (Alaska Department of 

Natural Resources, 2010) 
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It is clear that with that kind of demand that Alaska should be able to supply a large portion of 

the nation’s mineral needs as well as it’s own, however the problem lies within Alaska’s 

problem with access and ability. 

Access and Ability 

The following is an article from the Alaska Journal of Commerce written by Patricia Liles, this 

article was chosen to be included in this report due to its comprehensive analysis of Alaska’s 

mineral demands, supply, and ability as of three years ago. This information outlines very well 

the problems and opportunities with mineral extraction in Alaska today: 

Alaska's mineral exploration and mining industry is growing dramatically and 

contributing significantly to the state's economy, according to longtime Alaskan 

geologist Curt Freeman. And the industry is doing all that despite facing increased 

logistical, financial and legal challenges. 

“Last year was a peak year, but looking at what we anticipate for this year, there's both 
bad and good news,” said Freeman, president of Avalon Development, a Fairbanks-
based geological consulting firm. 

Freeman presented an overview of Alaska's mining industry to the Greater Fairbanks 
Chamber of Commerce on Feb. 5 and to the Fairbanks chapter of the Alliance on Feb. 6. 

The good news is that industry interest in Alaska's mineral potential is increasing, 
along with its accompanying spending, he said. State estimates for mineral exploration 
spending in Alaska during 2007 are $285 million, a 56 percent increase over the $176.5 
million spent in 2006. 

Development spending in 2007 actually decreased from the prior year, due to the 
completion of the Pogo gold mine in eastern Interior Alaska. But the value of metals 
produced in Alaska increased dramatically in 2007, to $3.4 billion, compared to $2.8 
billion in 2006. 

Current state estimates for Alaska's mining industry value in 2007 is $3.96 billion, 
according to Freeman, up from $3.5 billion in 2006. 

Exploration spending in Alaska was 33 percent of the total exploration monies spent 
in the United States in 2007, he added, a small portion of the $10.5 billion spent 
worldwide by mineral prospectors. 

“There were 29 projects in Alaska that spent more than $1 million each, in 2007,” 
Freeman said. “That's more than the total exploration spending three years ago for 
the entire state.” 
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Mineral exploration spending in Alaska bottomed out in 2001, with $23.8 million 
spent throughout the state that year, according to state records. As metal prices 
began to increase, so did exploration spending, with $25 million spent in 2002 and $27 
million spent in 2003. The first real jump occurred in 2004, when prospectors spent $70 
million in Alaska, and more than $100 million on exploration in 2005. 

“Why are they spending like this? The demand for metals, primarily from Asian 
countries like China and India, are driving the metals boom,” Freeman said, citing a 
chart showing triple-digit percentage increases in market prices for a variety of 
precious and base metals that prospectors are currently looking for in Alaska. “For the 
first time I can remember in 25 years, all the metals are up - some are at historic 
highs.” 

Between January 2002 and February 2008, gold prices increased 194 percent, zinc 
prices increased 205 percent, platinum was up 232 percent, silver jumped 264 percent, 
copper prices increased 371 percent, lead prices 579 percent, uranium 704 percent, 
molybdenum 709 percent and nickel prices increased 897 percent. 

Available land to explore in Alaska also helps attract investment from junior 
exploration companies and major mining companies, Freeman said. “There are 191 
million acres of land in Alaska open to mineral extraction, more land than what is open 
in the rest of the United States combined,” he said. 

Active mining claims currently cover 3.6 million acres of land in Alaska, less than 2 
percent of the state's total land mass, Freeman added. 

Past success also draws more industry interest in Alaska's mineral potential. Alaska's 
gold resources have grown from just a few million ounces in 1980 to nearly 140 million in 
2005, Freeman said. 

“It's a fairly steep up-curve and with some new resource estimates expected to come 
out for Pebble and Donlin, I expect a new number for gold resources,” he said. “We have 
a discovery rate of 10.4 million ounces a year.” 

Past costs to discover those millions of ounces of gold are also lower in Alaska than 
the industry average of about $20 per ounce. Since 1996, the average discovery cost was 
$5.27 per ounce of gold, Freeman said. 

“Companies working throughout the rest of the world are finding costs in Alaska 
remarkably low,” he said. “Even with our infrastructure challenges, they see this as a 
good place to look.” 

One drawback to mineral exploration in Alaska is the industry's perception of 
unfavorable public policy and regulatory environment in Alaska. 
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Results from the Fraser Institute's annual survey of worldwide mining and 
exploration companies place Alaska at “...a dismal 24th place,” Freeman said, regarding 
the state's policy potential index. The low ranking was due in large measure to Alaska's 
land status and regulatory uncertainty concerns, he said. 

When evaluating mining jurisdictions solely on mineral potential, Alaska ranked third 
out of 65 in the Fraser Institute's 2007 survey, Freeman noted. 

Other drawbacks include lack of infrastructure and increasing costs for labor and 
equipment required for mineral exploration. 

“Alaska's two biggest logistics 'trolls' are lack of electrical power grids and lack of 
surface access (roads and railroads). Neither of these has changed significantly in the 
state in recent years and 2008 will be no different,” he said. “Many of Alaska's mineral 
projects are accessed only by helicopter. Helicopter costs have gone up 50 to 100 
percent in the last four years and fuel rates for those helicopters have doubled in the 
same time period. Helicopters used to consume 30 percent of a given remote site 
mineral exploration budget. Now they are 40 to 50 percent of the budget, and 
climbing.” 

Diamond core drilling costs have also increased dramatically in recent years, from an 
average of $16 per foot in 2002 to $42 per foot in 2008, according to Freeman. 

“Alaska (drilling) costs have tripled in the last five years and are likely to continue 
upward as demand continues to outstrip supply,” Freeman said. “Those areas where we 
have seen significant real cost increases include labor costs, remote camp costs, 
helicopter costs, drilling costs, helicopter and fixed wing costs, airborne geophysical 
costs, fuel costs, analytical costs, freight costs and insurance costs.” 

His prediction for 2008: investment funding for Alaska mineral exploration will be 
tighter in 2008 than the prior year, with decreased spending on less advanced projects. 

“More advanced drilling projects, particularly those with an established resource, will 
get the lion's share of the funds... good projects will continue to get funded but new 
start-ups and grass-roots exploration ventures will have an increasingly difficult time 
raising venture capital,” Freeman said. “The market jitters caused by the U.S. economy 
have caused investors to be a little tighter with their funds and this withdrawal of 
funds has disproportionately affected higher-risk venture capital which is where the 
junior mining sector gets its working capital. The net result is less risk capital in the 
mining industry and a tighter control on the capital already in the mining sector.” 

 These highlighted sections of this article really point out the biggest factors that interrupt or 

support Alaska’s ability to form mining clusters or actively supply those in demand of our 

mineral goods. 
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 “For the first time I can remember in 25 years, all the metals are up - some are at 

historic highs.” There is true value and demand for many of Alaska’s metal products as 

global pricing, infrastructure, and methodologies shift. 

 “There were 29 projects in Alaska that spent more than $1 million each, in 2007,” 
Freeman said. “That's more than the total exploration spending three years ago for 
the entire state.” As spending increases in Alaska so does demand for more mining 
projects due to higher levels of profitability. 

 “Why are they spending like this? The demand for metals, primarily from Asian 

countries like China and India, are driving the metals boom,” Because of the value, 

quality, efficiency, and environmental benefits of mining activities in Alaska, more 

companies are claiming more stakes to more mineral deposits every year. 

 “Companies working throughout the rest of the world are finding costs in Alaska 
remarkably low,” he said. “Even with our infrastructure challenges, they see this as a 
good place to look.” As our state evolves and new infrastructure is implemented and 
supported more and more mineral deposits are discovered with new technologies 
making mineral extraction increasingly cheaper; making value-added products easier to 
create; and Alaska is increasingly view as a potentially advantageous market node for 
raw materials and value-added product distribution. 

 “One drawback to mineral exploration in Alaska is the industry's perception of 
unfavorable public policy and regulatory environment in Alaska.” The strict regulations 
established by Alaskan entities (public, private, or individuals) has been put in place to 
better protect our land from potential, irreparable, harm; regulation has been used to 
help drive political objectives and bias; regulation has been altered by private enterprise 
seeking to manipulate Alaska’s resources to access minerals cheaper and faster; private 
individuals (N.I.M.B.Y.) have moved to prohibit and lobby against any new mining 
development to protect local lands and push problematic mining activities to foreign 
soils where it is out-of-sight out-of-mind; and all together there has been little to 
establish the creation of innovators to create value added products within the state to 
provide profits that exhibit a (generally) 10-1 ratio of revenue differentiation (as 
opposed to the simple export of raw materials.) 

 “Alaska's two biggest logistics 'trolls' are lack of electrical power grids and lack of 
surface access (roads and railroads). Alaska does not contain sufficient ground 
transportation infrastructure thereby forcing many mining activities to bear “significant 
real cost increases including labor costs, remote camp costs, helicopter costs, drilling 
costs, helicopter and fixed wing costs, airborne geophysical costs, fuel costs, analytical 
costs, freight costs and insurance costs.”  All of these costs are unique to Alaska’s poor 
statewide ground infrastructure causing many new mining activities to be put on hold, 
sometimes indefinitely. “Many of Alaska's mineral projects are accessed only by 
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helicopter. Helicopter costs have gone up 50 to 100 percent in the last four years and 
fuel rates for those helicopters have doubled in the same time period. Helicopters used 
to consume 30 percent of a given remote site mineral exploration budget. Now they 
are 40 to 50 percent of the budget, and climbing.” 

 “More advanced drilling projects, particularly those with an established resource, will 

get the lion's share of the funds... Having a lack of collaboration between entities within 

the state creates a corporatist operating environment where only the well established 

entities grow and thrive, but for clusterization of the mining industry to function in 

Alaska competition must exist. Competition must exist not only to drive new 

technological innovation but it also creates more jobs in more industry sectors and 

encourages internal economic development by allowing for out-of-state industry profit 

and the increasing utilization/support of import substitution; thus making Alaska more 

economically viable mineral solution to the nation and international market place. 

 

 “…good projects will continue to get funded but new start-ups and grass-roots 
exploration ventures will have an increasingly difficult time raising venture 
capital…The market jitters caused by the U.S. economy have caused investors to be a 
little tighter with their funds and this withdrawal of funds has disproportionately 
affected higher-risk venture capital which is where the junior mining sector gets its 
working capital. The net result is less risk capital in the mining industry and a tighter 
control on the capital already in the mining sector.” 
 

There is no standardized system for capital acquisition within Alaska other than 
traditional methods, thus causing stagnation in all forms of economic development, 
including the mining sector. The oil and gas industry dominates the Alaskan economy, 
with more than 80% of the state's revenues derived from petroleum extraction and 
extraction activities. Alaska's main export product (excluding oil and natural gas) is 
seafood, primarily salmon, cod, Pollock and crab. Agriculture represents only a minute 
fraction of the Alaskan economy. Agricultural production is primarily for consumption 
within the state and includes 
nursery stock, dairy products, 
vegetables, and livestock; and like 
agriculture, manufacturing and 
innovation is extremely limited, 
with almost all foodstuffs and 
general goods imported from 
elsewhere. The remaining 
workforce resides in the mining 
sector, public sector, tourism, and 
service industries.  
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Exorbitant Cost of Living 

Most food in Alaska is transported into the state from "outside", and shipping costs 
make food in the cities relatively expensive. The cost of importing food to rural areas is 
even more expensive with prices beginning at 7¢ per pound and rises rapidly to 50¢ per 
pound or more. The cost of delivering a seven-pound gallon of milk is about $3.50 in 
many rural areas where per capita income is often $20,000 or less. Fuel for snow 
machines and boats that consume a couple of gallons per hour can exceed $8.00 per 
gallon. 

 
Alaska's Economic Development Organizations (EDOs) operate in an extreme 
environment. Alaska is a relatively new state that is remote from other business or 
industrial regions and has under-developed infrastructure, high energy and labor 
costs, and severe geographic and climate conditions. 
 
Large-scale development of publicly owned resources has been a dominant theme in 
the Alaska economy. This includes seafood harvesting, mining, timber harvesting, oil 
exploration and, most recently, large-scale tourism. Alaska's economic development 
efforts have evolved, in part, around how to minimize regulatory restrictions and 
how to siphon off local benefits from these large, externally driven industries. 
 
Government funding of local services, particularly rural healthcare and local and 
tribal government is another dominant theme. Federal funding has the greatest 
impact, but state employment is also very significant. 
 
Alaska has established a workforce training infrastructure, but some question 
whether the types of training available are strategically targeted to support 
development. Although many say that consolidation of the Alaska community 
colleges within the University of Alaska in the 1980s was a setback to vocational 
education, workforce training efforts are now wide-spread. Training typically has 
focused on replacing imported labor with resident labor in existing industries. Critics 
say that training gaps include higher level technical and professional education. 
Other criticisms are that entry-level workers lack basic reading and math skills and 
what are often referred to as "soft skills" or "work ethic" by employers.1 
 
There is a lack of state-wide planning, leadership and 
coordination. Although Alaska has a large number and variety of 
economic development entities, their focus is local or regional, 
rather than statewide, and this limits their effectiveness. 
Alaska has a wide diversity of economic interests that must be 
aligned for major development efforts to succeed. For example, 
the large oil and gas producers and the largest seafood and 
shipping companies are multi-national corporations for which 
Alaska is only one of a portfolio of operating venues. 
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Within the environment described above, Alaska EDOs typically: 
• Have small staffs and uncertain funding. 
 
• Have limited established networks with other EDOs, federal 

and state economic development programs, businesses, or the  
• University of Alaska. However, there has been some recent 

progress in this area. 
 

• Can find themselves overwhelmed by the sheer size and 
number of challenges they face. For example, EDOs are largely 
unequipped to have an impact on natural resource 
development. 

 
• Have often focused on infrastructure projects because basic 

issues like transportation and energy cost seem to preclude 
more typical business development efforts. 

 
• Feel the State should provide more strategic direction and resources for 
economic development. 

 
• Have a hard time attracting enough resources (of all kinds) to have a statewide 
impact. 

 
• Have been frustrated by the financial, regulatory and 

practical barriers to developing projects, especially larger 
ones. 

 
• Have been frustrated by what many consider an over-

reliance by Alaskans in general on government, rather 
than business, to take the lead in economic development. 

 
• Have had success in helping to foster workforce development programs. 

 
• Have had some success working with the oil, mining and 

seafood industries (primarily) to maximize employment and 
other benefits to Alaskans. 

 
• Have had limited success at fostering in-state value-added 

industries, either for purposes of export or for import-
substitution. 
 

In summary, the effectiveness of Alaska's EDO's is subject to six 
key overarching economic development issues: 
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1. Need for leadership and coordination. Lack of high-level 

leadership and coordination was among the most-cited 
challenges facing Alaska's development efforts. This leaves 
local, regional and statewide efforts fragmented and 
potentially contradictory. 

2. Need for explicit goals and strategies. Economic development 
is an incremental process that requires long-term consistency 
and commitment. 

3. Need to integrate short-term and long-term initiatives. 
Economic development is a long-term undertaking, but funding 
and local priorities tend to be driven by short-term needs. 

4. Challenges of geographic isolation. EDOs have no choice but to 
try to address the fact that geography and climate define 
much of Alaska's development potential. Transportation was 
identified as one of the state's most significant barriers in both 
EDO and industry interviews.  

5. Challenges supporting and adding value to existing industries. Import 
substitution, value-added processing, and support services have been widely 
recognized as key to Alaskans reaping more of the benefits of in-state 
development. 

6. Developing an institutional framework to elevate the impact of knowledge 
within all industries. Alaska's next-generation economy must be one that 
produces and utilizes knowledge workers to facilitate growth in traditional 
industries and emerging industries.  ((APED), 2010) 

 
Although Alaskan’s have a higher per capita income than that of the rest of the united 
states we struggle from a reliance on resource extraction and an incredibly low level of 
economic diversification.  As illustrated above employment in Alaska is dominated by 
oil, the public sector, and a mix of seafood, tourism, mining, timber, international air 
cargo, and person assets from outside of the state. Alaska currently has: 

Grants  

Although grants can potentially provide businesses in Alaska with a great deal of capital 

they do require extensive experience from researchers, scientists, and financial experts; 

all of which most small businesses have limited, or absolutely no access to within the 

state; in the grant writing process, experience is held predominantly by Native 

Corporations, the Petroleum Industry, and most significantly the Public Sector; these 

entities actively pursue grants to enhance “economic growth” but do not, or have failed 

to, promote “economic development” by creating a standardized method for providing 

new businesses or entrepreneurs with opportunities for capital access, proper training, 
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monitoring of performance, or assuring project deliverables are feasible and managed 

appropriately for Alaska.  

This is why Alaska has a problem from a national prospective; because of the fact that 

our number one economic growth sector is derived from resource extraction, national 

governments and potential manufactures of our raw materials are less inclined to 

support “economic development” because “economic growth” is much easier and 

lucrative as opposed to creating value-added products; thus Alaska’s own major 

economic drivers are simultaneously choking off any new innovation because it requires 

a change in business support methodologies. Even worse, because we ship oil and other 

non-manufactured materials out of the state at a low price to be processed elsewhere, 

Alaskans are actually (financially) encouraged to maintain operations as they are by 

those who purchase our exports, so as to keep out-of-state manufacturing and 

technology creation costs low, all the while this export of our raw materials 

exponentially increasing the costs we pay for new products to return to Alaska  that 

could have been created here. 

Having a workforce, that is, by inside and outside sources, actively discouraged to 

exercise economic development combined with our internal difficulties with 

collaboration, competency, and innovation we are left with a very difficult, but obvious 

decision; we must be the harbingers of change from within the state, a unique state 

with unique people will require unique solutions. 

 

Bank Loans 

In order for a business to apply for a loan there are certain criteria that must be 

accounted for; they must fill out a loan application, provide personal background 

information, provide a personal financial statement, provide any current business 

financial statements, provide projected financial statements,  list and account for 

ownership and affiliations for the business, produce a current business license, provide 

their loan application history, provide business income tax returns, provide personal tax 

returns, provide up to date resumes for business participants, and provide in depth 

business plan documentation with a history of past operations if the business has 

already been established. This is, understandably a difficult process in-and-of-itself for 

new entrepreneurs and businesses, especially when there is, currently, no economic 

development entities in the state of Alaska who can help businesses set realistic 

goals/milestones, provide multiple industry support and expertise, and monitor 
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progress and help to foster beneficial business practices without personal or corporate 

bias. 

 
Not only must a business produce all of this information, but they must produce it 
exactly the way a particular institution requires. This means that for every 
different institution that a business prepares to engage for a loan all of the above 
data (or more) will have to be provided as each financial institution outlines, 
thereby detracting from efficient entrepreneurial growth.  
Then, after a loan is assessed, it is either approved or disapproved, and after the 
first time, it is very likely that it will not be approved.  

 
The fact of the matter is that the banking industry has been hit hard in recent 
years and during their recovery have become even more unlikely to lend to under 
prepared businesses. So you have a situation where there is a large amount of 
information that needs to be generated in several different ways for several 
different institution that are more likely than not going to reject you at least 
once, and on top of these factors lies the fact that banking institutions are less 
likely to lend as a whole.  

 
It is a very daunting task to jump into the world of loan acquisition and that is 
why entities such as the Small Business Administration exist. However, even 
though this entity and others like it (such as CDFI’s) exist to help small businesses 
they can only help to slightly guide a small business, the business is still 
responsible to provide all of this information on their own and make sound 
judgments with no oversight other than their own. The SBA and CDFI entities do 
offer an incredible boost to new enterprise through their loan guarantor 
processes because without a loan guarantor an individual must have a co-signer 
which is viewed to be incredibly risky by lending institutions if both parties do not 
have good credit and loan histories.  

 
There is however, currently no entities in Alaska, that will guide a business 
through this loan acquisition process and also have hands on interaction and 
help when it comes to the creation and modification of documents, 
methodologies, goals, performance auditing and etcetera. This has lent to an 
average business failure rate of over 90% percent in the state and overall 
economic stagnation. 

  
Private Sector Capital 
Individuals such as friends or relatives are rare, but the most hassle free of the 
capital acquisition options in Alaska; this is because an individual is not locked 
into any kind of operation procedures when it comes to their personal funds they 
can provide money to anyone for any reason. This however can lead to 
unpredictable outcomes if a contract is not properly established and does not 
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come with any added business development impacts. It is far more likely that a 
business will fail if they do not develop their business methodologies from many 
different angles and with the proper vision for what is a realistic outcome for 
their business within the state. So due to this lack of development and structure it 
is often the case that, although it is the path of least resistance, failure is the 
result.  

 
This is why working with Angel Investors who can scrutinize and have an actual 
stake in the business through ownership acquisition and who have previous 
business experience are key to a successful business (if a lenders financial 
flexibility is paramount). Angel Investors often have access to advice from many 
different kinds of professionals in many different fields, thereby yielding a more 
prudent investment. This helps the investors and the businesses involved have a 
more well developed and knowledgeable interface, thus encouraging successful 
outcomes. 

 
“Entrepreneurs’ emerging technologies are frequently viewed as too risky for 
banks, private equity firms and venture capitalists, yet many fledgling companies 
require more investment to grow than can be raised from friends and family. 
Angel investors are increasingly stepping in to fill this gap.” (Hayter, 2008) 

 
However, there is no collaboration of Angel Investors in the state; aside from knowing 
a wealthy and willing individual on a personal basis, there is no standardized entity or 
group to manage Angel Investment in Alaska. 

 

Summary of Capital Acquisition Problems 

Alaska is currently dependent on petroleum, public sector jobs, and a myriad of other 
primarily resource extraction based opportunities. There are no venture capital firms, 
banks do not want to lend and will not do strategic planning, the entities such as SBA 
or CDFI’s provide for a minimal level of strategic planning but do not directly provide 
funds or monitor continuing progress and set milestones/accountability requirements, 
there is no collaboration of angel investors in Alaska to allow for more flexible capital, 
and lastly there is no standardized, replicable, system for:  

 

 Assessing a potential or currently operational business for economic feasibility. 

 Hands on assistance with a business to create a strategic and Alaska specific 
business plan and operation methodology. 

 Expediting the research-to-commercialization speed of innovation in Alaska. 

 Creating sustainable business in the state. 

 Creating opportunities for capital acquisition and venture capital. 

 Collaborating with researchers, scientists, and financial experts to ensure higher 
levels of business competency and success. 
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 Managing a business through the first most difficult years of their existence 
without having personal or corporate bias affect performance. 

 Non-predatory lending to entrepreneurs and small/medium/large businesses. 

 Proper and responsible market analysis to fuel new enterprise in sectors otherwise 
untouched in the state. 

 Removing political agendas from being able to interfere with business progress. 

 Continued assurance of business success beyond capital acquisition including 
consistent training, risk and opportunity assessments, lean/six sigma 
implementation, and etcetera.  

 
Ultimately there is no established system in Alaska that properly fosters 
entrepreneurship, innovation, or the growth of industries outside of natural resource 
extraction because there is no collaboration between the financial powers in the 
state. Alaska’s public and private sector do not invest in technology outside of 
resource extraction whether it be oil or fish; there is simply no system for true 
economic development in the state of Alaska other than entering that over 90% of 
failed businesses marketplace and hoping you can find a market niche in time to 
survive, financially subsist, and nothing more. 
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Mineral Exploration & Extraction 

“With few exceptions, every major mining company in the world now holds some stake in 

Alaska's mineral wealth. Yet only four major mines (mines with 100 or more employees) 

operate in Alaska as the new millennium begins--and that figure is unlikely to quickly improve 

unless changes are made in the way Alaska goes about its mining business.” (SCHMITZ, 2001) 

Exploration 

As it was almost ten years ago, there is increasing stake taken in Alaskan mineral deposits as 
the global market shifts, but Alaska and its mining sector are still behind the curve. Mineral 
exploration is obviously different than mining but they both have many things in common; the 
goal of every prospective entity is to find a deposit rich enough to become a mine. Unlike old 
images of the industry, modern mining in Alaska now requires highly productive, scientific, 
innovation-driven industry methodologies. The problem is, how do you ensure proper 
exploration standards are set and followed by a vast range of entities holding mineral claims in 
the state?  
 
However, even with safety, better technology, and high salaries, Alaska is severely lacking in 
new Geoscience graduates to create new programs for, explore for, extract, and manufacture 
the mining industries many raw materials into products that are essential for modern life; rare 
metals have even been capturing special attention recently because their unique properties are 
critical to the success of many new green energy technologies. Without rare metals, wind 
turbines, electric vehicles, solar panels and many other electronic devices could not be created.  
 
Mining provides everything from fertilizers and energy sources to industrial goods that range 
from MRI scanners to telecom wire and consumer goods from bikes to cosmetics. All of which 
are not created in the state, but before value-added creation can be discussed, responsible 
extraction methodologies must be discussed as well. 
 
Despite the necessity of mining activities and the products they provide, it is important to note, 
that a typical exploration company does not have any source of operating revenue. They rely on 
the markets to finance their exploration programs.  
 
Exploration companies are also highly entrepreneurial; usually they are started by one or two 
experienced geologists who put together a small team of trusted professionals. A typical 
exploration team has just a handful of full-time employees (this lending to why there are so 
many “claims” in Alaska and so few mines). The teams also utilize of a variety of specialized 
service providers and they also hire teams of seasonal field workers throughout the state to aid 
in environmentally responsible and financially advantageous exploration processes before any 
talk of mining is considered. 
  

http://www.allbusiness.com/north-america/united-states-alaska/776933-1.html
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Alaska has one of the highest concentrations of mineral exploration company claims of any 
other country in the world, so responsible exploration is key to filling in the precursor to an 
actual mine’s activities in the mining cluster. Exploration is key to a successful mining cluster 
and must take into account many different entities needs and, especially in Alaska, is often the 
last stop for most companies who wish to actually mine minerals from the earth due to the 
immense challenges of actually establishing a mine.  
 
Due to the recent recession, however, many early-stage exploration companies have gone 
dormant, suspending exploration activities, laying off staff and trying to conserve enough cash 
to keep the company alive until the market comes back. Boom-bust cycles are familiar in the 
resource sector. Alaskan’s and their stakeholders know that this downturn will end and 
exploration will start again, bigger and better than before, if proper precautions are taken and 
clusters can be formed. 
  
Yet until that recovery comes, many properties with real potential will have been put on hold 
and hundreds of remote communities will have lost jobs they desperately need.  Sadly, as a 
result of our export only economy, there is a lack strong financial underpinnings and 
investment here. There are no mineral stock exchanges, investors are not willing to take a 
chance on high-risk resource exploration, and there is very little stimulation or incentive 
programs offered by the government to support new mining explorations enterprises within 
the state to help those new in-state companies to reach critical mass.  
 
Government financing is especially useful during downturns because it gives investors a little 
extra confidence when commodity cycles are at their worst. As investors, explorers, operators, 
and suppliers are located outside of Alaska there will have to be great change to create a 
potential mineral cluster.  
 
Mineral exploration companies will be called on to meet complex and constantly evolving 
economic, environmental, and social responsibilities; whilst at the same time, their 
stakeholders will demand more transparency and accountability. This means more in-state 
expertise will be necessary for research-to-commercialization time to be enhanced by having 
the exploration process directly tied to the marketing and actual extraction processes within 
each mining cluster in Alaska. 
 
Exploration companies are the ambassadors for mining around the world and in the state so in 
order for proper clusterization to occur we must help them meet their responsibilities and 
perform to the highest standards by providing support through our public and private business 
sectors and engage both rural and urban Alaskans. New exploration nodes in every mining 
cluster must strive to introduce and properly/transparently manage technology to remote, 
isolated communities living in environments that are much less advanced. As the first mining 
representatives enter a new claim site, the practices of these exploration teams can make the 
difference between local residents welcoming a mineral discovery or being wary about what a 
mine development might do to their way of life. Done properly, mineral exploration itself 
leaves a light environmental footprint. The remnants of activity usually disappear within a few 
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years. But weak first impressions can leave long lasting effects. (Exploration best practices 
based off of proven methodologies from the OMIC of Ontario Canada) 
 

Extraction 

Natural resources, by definition, are found “in place”, and the initial harvesting or 
extraction must be local. This appears to be a natural advantage for local development, 
but so often the local benefits have been limited and the environmental consequences 
have been disastrous. An inability to turn natural resources into new local industries is 
commonly associated with a lack of public policy, and frequently manifests itself as a 
failure of governance or mismanagement.  
 
In contrast, with appropriate public policies in place, natural resources can create 
opportunities for sustainable economic development close to the resource. For example, 
the Ekati diamond mine in the Canadian Northwest Territories purchases goods and 
services from more than 400 firms, most of which are located in the Northwest 
Territories. (Evans, 2009) 
 

Although most entities do not make it to this point in the mining process it is, for obvious 
reasons, one of the most important elements for the industry. This element of mining 
clusterization is heavily reliant on public opinion, private enterprise, public funding, 
environmental standpoints, and available capital.  

 
Mining activity in Alaska is extremely spread out, and therefore a significant number of 
communities benefit from pre mining and mining activity; for example, there are over 120 
mining related communities in Alaska that generate 21% of Alaska’s total exports and created 
$320 million dollars in payroll alone in 2009. Understandably mineral extraction is important to 
Alaska, so how can it best fit into the mining cluster structure? 
 
The future of Alaska’s mining operation will be heavily reliant on our capacity of, again, 
collaboration, which enables extended supply chains of participants to complement physical 
collaborations. By utilizing a combination of physical and virtual collaboration to responsibly 
integrate participants from the developed and developing economies of the state into the same 
supply chain, the economic potential of natural resources extraction can be further leveraged 
towards sustainable development. 
 
Quite simply the key to sustainable resource extraction in Alaska, a key in which many 
governments and societies lack, is an awareness that innovation and new technology are key 
aspects of the resource industry, as well as the new technology industries (extraction is 
generally viewed as low-tech and therefore hugely underfunded). Being able to fund new 
technologies, cultivate new Geoscientists, and to be able to be clear and open with all sectors 
of society is paramount for mining cluster success.   
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Innovation linkages with the resource industry in resource-based nations is critical in the 
management of economic risk, and can reduce losses due to increased costs of 
extraction, labor, and capital, market fluctuations, resource depletion, and the 
emergence of lower cost competitors, disruptive new technologies, or material 
substitutions.  (Evans, 2009) 

Processing 

Processing minerals in Alaska needs to incorporate three primary subdivisions; the processing 
of raw ore, the processing of first tier value-added products (from ore), and the processing of 
second tier value-added products (from first tier value-added products). Historically, mining has 
been a foundational driver of Alaska’s economy. Many roads, docks and other infrastructure 
throughout Alaska were originally constructed to serve the mining industry. Major communities 
like Fairbanks, Juneau and Nome were founded on mining activity. Today, a rejuvenated mining 
industry brings a broad range of benefits to Alaska, offering some of the highest paying jobs in 
both urban and rural Alaska, as well as generating significant local government tax payments 
and royalties to Native corporations for activity on their land. 

Alaska’s mining industry includes exploration (as mentioned before), mine development, and 
mineral production. The industry produces zinc, lead, gold, silver, coal, as well as construction 
minerals such as sand, gravel and rock. Alaska’s five operating mines (Ft. Knox, Greens Creek, 
Red Dog, Usibelli and Pogo) provided more than 1,500 full-time jobs of the nearly 5,200 mineral 
industry jobs in Alaska last year. (akrdc, 2010) 

The mining industry in Alaska includes “exploration, mine development, and mineral 
production,” no creation of value-added products. The following is a break down of what 
Alaskan minerals are currently being exported and what could potentially be generating 
revenue for the state. 

Raw Ore 

Alaska raw mineral exports totaled $3.3 billion in 2009, the fifth-best year for trade in the 
state's history; Alaska's zinc and lead ore exports in 2009 rose to $784.7 million, an increase of 
33.5 percent over 2008; Red Dog Mine, in northwest Alaska, is the world's largest zinc mine and 
accounts for more than three-fourths of all U.S. zinc and lead ore exports; In 2009, Alaska's ore 
exports went to Korea, Canada, Spain, Japan, China, Italy, Finland, Belgium, Australia and 
Germany; Precious metals exports, primarily gold, grew 6 percent to $152.6 million, with 
$146.4 million of gold shipped to Switzerland and $5.1 million of gold to Canada; Coal exports 
rose 42.8 percent to $33.1 million. (Empire, 2010) 
 
The entirety of Alaska’s immense and growing success in the mining sector is heavily dependant 
on our states ability to find, extract, and distribute raw mineral materials to the many markets 
that do not have the requisite minerals to create the amount of value-added products to keep 
the sectors within their economies moving. We in Alaska are incredible facilitators to the needs 
of many economies and economic clusters alike, but we severely lack balance.  
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Balance between continued exportation of minerals and internal creation of value added 
products will help build new economic clusters and drive state revenues. The government in 
Alaska should desire the mining industry to move beyond mere extraction and into higher 
value-added processing of the minerals, because this inherently generates more job 
opportunities and additional economic diversification. But it must be understood that neither 
on of the solutions, pure exports nor pure closed loop manufacturing of value-added products, 
be the method of choice to benefit Alaskans; it is all about balance. 
 
Because of its long dependence on raw material exports, Alaska has never developed a strong 
manufacturing sector. This does inevitably weaken our economy as we can not build upon 
existing industry sectors to create Alaska branded and preferred products for the national and 
global marketplace through cluster enhancement initiatives/support programs.  
 
Ultimately, a state, in which operates in a Neo-Colonial economics system, will only perform 
economically as well as its companies and industries. The industry’s performance level is 
directly related to its competitive advantage, which is affected by many factors. Over time, the 
relative influence of these factors can change. Some factors (e.g., metal prices or exchange 
rates) can vary over comparatively short cycles. Other factors, such as ore reserves or firm-level 
productivity, may vary over longer time scales. Furthermore, many factors that determine 
competitive advantage, such as international commodity prices, are beyond the influence of 
any one company or industry. However, a number of other factors (e.g., capital investment or 
technological innovation) are directly within their control. 
 

The North American Free Trade Agreement has increased the rate of integration of Alaskan 
mineral exports to the North American market. The United States, in particular, is a source of 
competition as well as a market for Alaskan firms; therefore, the comparative business climate 
between Alaska and the United States will have a large effect on the competitiveness of local 
firms in mineral and metal processing and production. For this reason, the exchange rate, 
transportation costs, labor costs, the influence of government programs, and other factors 
must play a significant role. 
 
Although resource extraction and raw materials distribution must continue to be integrated in 
Alaska’s economic strategy, we must, in order for new industry sectors to be created, existing 
sectors to be enhanced, and to be able to create and support economic clusters throughout the 
state, investment in our ability to manufacture value-added products and maintain new and 
current mining operations to further drive state revenues is essential. 
 

First Tier Value-Added Products 

First tier value-added products from mineral excavation are products that are manufactured 
beyond the original extracted ores state into a finished product ready for market. These 
products span components for other products to simple end-of-the-line products such as 
paperclips, metal plates, or bottle caps. Industries in Alaska earn their economic position 
through successful internal/external competition of which, there is very little. Ultimately, the 
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challenge for any Alaskan firm is to maximize their performance with respect to the competitive 
factors that are under its direct control. Whilst, the main challenge for Alaskan government is 
to ensure the existence of a favorable business climate and a suitable infrastructure for 
companies and industries to develop and grow. Government in Alaska can also have the ability 
to directly influence the viability of specific industries through incentive programs, trade 
missions, procurement practices and other strategies. Whether at the level of an individual 
firm, an industry or the state as a whole, increasing value-added activities demands increasing 
competitiveness and collaboration between the public and private sector. 
 
So this begs the question, what exactly does Alaska need to focus on in order to create a value-
added mining industry? 
 
At the private company level, a value-added strategy based on increased competitiveness rests 
on two pillars: productivity and innovation. The business climate in which companies operate is 
a separate determining factor, some aspects of which are more readily influenced by 
governments than by individual firms. This means that private sector enterprise must push for 
the implementation of more efficient practices and innovate measures to drive the mining 
industry, but the local Alaskan government must support these efforts as the current business 
climate in Alaska is reliant solely on enhancing resource extraction, not the manufacturing of 
value-added products. 
 
Ultimately, the companies in the Alaskan mineral and metal processing sector that prosper will 
be those that have the right combination of productivity and innovation to allow them to 
compete in national and international marketplace. Conversely, the companies that struggle 
will be those that lack either the productivity or the innovation required to produce efficiently 
or to develop goods or services that have a distinct advantage because of unique “Alaska 
specific” qualities. High productivity and a high level of innovation sometimes go hand in hand. 
These are critical factors that underlie the states ability to add value to its products, processes 
or services and finally enhance mineral industry clusters 
 
In order to better understand an implement strategic and responsible creation and 
enhancement of mining clusters and, in particular, manufacturing value added products several 
considerations must be taken into account to ensure a higher degree of success. Specific 
recommendations for in-depth research are being made and, in areas where clear action can be 
taken, plans will be developed over the coming year.  
 
If you are receiving an early copy of this working draft we would like to make it very clear 
that your input to the formulation of these action plans is welcomed and encouraged. 
 
Of the several themes that have been identified by reconstructing research and consulting with 
local government/industry leaders, the following seemed to dominate and warrant a focused 
effort. These themes are: 

 Trade Development; 

 Human Resources; 
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 Environmental Challenges; 

 Innovation, Science and Technology;  

 and Comparative Economic/Business Climate. 
 
It is proposed that following the distribution of this working copy that multi-stakeholder teams 
be established to address the aforementioned key themes. The objective of each team should 
be to build on the insights developed in earlier research and consultation, and to propose 
specific initiatives to improve the industry’s situation in each of the theme areas before this 
document is updated and ready for publication. In addition, these teams will serve as ongoing 
“advisory bodies” to help implement, monitor, and continually adapt those initiatives that are 
undertaken by members of both the public and private sector. 

Second Tier Value-Added Products 

Second tier value-added products are complex products created utilizing more simplistic or 

component value-added products (such as the creation of an engine requiring gaskets, valves, 

pistons etc.). Second tier value-added product make up a majority of all products necessary for 

global technological and economic growth and include products ranging from picture frames, to 

solar panels, to spaceships.  

These products can be sold at a much higher price than first tier value-added products and are 

one of the key components of completing the clusterization model for mining in Alaska. Society 

not only relies on, but demands it receives the manufactured products it wants and has become 

accustomed to, this means that Alaska has an enormous opportunity to leverage its current 

mineral resources to create complex value-added products locally and export, not only raw 

materials and low cost first tier value-added products, but can also open new economic sectors 

in renewable energy manufacturing and the production of consumer electronics, thereby 

keeping more money cycling inside the state at any given point in time. 

Raw materials are the basis of every modern industrial economy and without it Alaskans will 

continue to subsist economically without true economic diversification. If Alaska does not have 

or cannot acquire access to processing its own raw minerals and the value-added products 

created from mineral extraction, it cannot produce and export manufactured goods or employ 

its citizens with good, long-term, diverse, rapidly growing, high-paying jobs. The choice for a 

Alaska to develop into a more an industrialized economy or remain one of mere economic 

subsistence with minimal growth and with very little economic diversification with all the age-

old shortcomings of being at the bottom of the global economic ladder, is a choice that needs 

to be made soon, and it needs to be for the benefit of Alaskans. It should be safe to assume 

that most of Alaska’s miners would like their children and future generations to obtain an 

education or skills to enable them to move up that ladder, not serve to forever support out-of-

state economies where there is no chance of local growth beyond what currently exists. 
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The creation of a system to support mining clusterization will allow for better import 

substitution methodologies to emerge and from those methodologies increasingly complex 

manufacturing can occur, leading Alaskans to build our own railroads, ships, medical 

technology, alternative energy sources, airplanes, engines, and motor vehicles; and from those 

industries, Alaskan can create thousands of high-paying jobs and trained and hired workers to 

fill those jobs; and those workers will in tern purchase local value-added products, thus building 

our economy and mining sector to be strong and support its continued growth.  

Distribution 

The last aspect of the mining clusterization model for Alaska is that of distribution of our raw 

materials, first tier value-added products, and second tier value added products. Alaska is, as 

far as transportation infrastructure is concerned, currently very isolated from the rest of 

industrialized America and the world. Even worse than that is the fact that Alaska’s internal 

transportation infrastructure is so underdeveloped that most costs associated with each aspect 

of potential mining cluster activity are hinged on the high price of transportation. 

Though this seemingly trivial aspect of typical mining operations may at first seem to be an 

issue of little consequence, it is, most likely, the single largest deterrent from being able to 

properly carry out efficient mining practices in the state of Alaska and the international market. 

Brief Introduction 

The Depth section of this paper has briefly covered current mining sector economic drivers 
within the state of Alaska and the potential risks and opportunities associated within the sector. 
However, this section of the Application will discuss the importance of an underlying flaw that 
each element of the mineral industry in Alaska experiences; a severe lack of transportation 
infrastructure. From tourism, to mining, to agriculture the lack of facilitation for the efficient 
transport of goods prohibits almost every industry inside the state of Alaska to grow.  
 
Alaska is structurally isolated from outside markets (domestic as well as international) and even 
internal transportation infrastructure does not allow for the efficient transport of goods. 
Although we import 90% of all market products from the port of Anchorage, spreading those 
products throughout the state, little less exporting new value-added products throughout the 
state, is incredibly cost inefficient. Although it has been deduced that our state has tremendous 
economic potential in its mining sector, access to that potential is often “only by air or sea” 
thus creating an environment that then raises the price of business activities exponentially and 
is not conducive to mining business collaboration, growth, or economic development. 
 
Alaskan’s are, of course, not blind to this fact and, every year, new roads are proposed and if it 
is decided that a proper balance between cost and return can be found a new road (or 
expansion) will slowly be built over the following summers until completion. This procedural 
development of Alaska’s transportation infrastructure is necessary but fails to strategically 
leverage Alaska’s current infrastructure to create more jobs, allow for new mining enterprise, 
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attract out-of-state business, and expand overall economic development. With our short 
seasons in which we can expand our transportation infrastructure an assessment of what 
transportation nodes are most likely to create the most revenue to drive future development 
needs to be a focus; this means looking at infrastructure inside the state, nationally, and 
internationally. 
 
Alaska must consider, not only the construction of new roads to access new internal regions, 
but must also consider what transportation expansion projects will most likely drive state 
revenues and allow for more rapid and efficient expansion to areas throughout the state; this 
means leveraging our ports and expanding our rail systems to achieve better national and 
international market positioning to fulfill Alaska’s potential mining cluster’s, most difficult 
element.  
 

The Importance of Port and Rail Infrastructure to America’s West Coast 

International trade between Asia and North America’s west coast ports, takes place 
predominately through the ports of Los Angeles, San Diego California, Ensenada Mexico, the 
San Pedro Bay ports in Southern California and the ports in Vancouver Canada (such as the Port 
of Prince Rupert). All of these ports forecast to more than double their containership traffic 
volume in the next fifteen years. These greater volumes of commercial traffic are adding to 
congestion and environmental pressures on landside transportation systems, particularly those 
associated with the major urban cluster regions on the west coast; the incredibly overwhelmed 
containership ports in the greater Los Angeles metropolitan area serving as a case in point.  
 
As our world shifts into a greener and more economically efficient marketplace existing 
business infrastructures must be modified if not replaced entirely. In the case of goods 
distribution specifically, there are 4 main issues to tackle;  
 

 The Issue of Efficiency 

 The Issue of Cost 

 The Issue of Local/International Economic Impacts 

 The Issue of Environmental Impacts 
 

 These key points have been discussed by many entities with many different conclusions but 
each entity shares similar needs that this section of the paper will elaborate upon.  
 
For the United States, the choice for the nation’s freight-rail system is between “market-driven 
evolution” of the freight-rail system and “public-policy-driven expansion” of the system. Market 
driven evolution will accommodate some of the forecasted freight growth, but it will relieve 
little of the forecasted congestion on the nations highway system. A public-policy-driven 
expansion could produce a rail industry that provides the cost-effective transport needed to 
serve national and global markets, relieve pressure on overburdened highways, and support 
local social, economic, and environmental goals. As rail is almost completely owned and 
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operated by private entities in the U.S. it is clear by rails current slow growth that a 
combination of public and private is needed. 
 
Many states have already taken steps consistent with a public policy-driven approach, by 
investing directly in their rail systems, and by forming public–private partnerships to implement 
specific projects. But making increased levels of investment and realizing the public benefits of 
a strong freight-rail system at a national level will require new partnerships among the 
railroads, the states, and the federal government. 
 
These partnerships must enunciate a clear national policy for improving freight system 
productivity; expanding state eligibility and flexibility to invest where freight-rail improvements 
have significant highway and public benefits; increasing loan and credit enhancement 
programs; and initiating innovative tax-expenditure financing programs, including accelerated 
depreciation, tax-exempt bond financing, and tax-credit bond financing. The partnerships must 
extend beyond state boundaries to match the scale of the policy and investment decisions to 
the scale of today’s freight-rail system. 
 
Strategic rail expansion in combination with shorter sea shipping is being considered as a 
possible solution for alleviating landside congestion stemming from commercial traffic in urban 
corridors, and this section of AMEP’s study evaluates the potential of leveraging short sea 
shipping routes in the context of North America’s west coast. Focusing on specific commodity 
and market segments, a number of shipments could be shifted to short sea shipping 
movements. Consideration was given to which type of maritime and port operation might be 
best suited for international and local market segments.  

Efficiency 

When efficiency of rail freight is considered there are two main considerations, one is to 
consider how easily freight trains gain access to goods and the second is how quickly they can 
ship these goods. 

Access to Goods  

Freight trains move 40% of all goods in America and most all of these goods are brought here 
by containerships from Asia. Although port traffic has been increasing over the last 20 years, 
where the traffic is being spread has changed only recently. The entire west coast has recently 
been experiencing a downturn in port traffic as a result of the poor economy, and although 
ports are still overwhelmed, only North America’s northern most port has managed to see any 
growth over this last year. It is easily predictable that containership traffic in North America’s 
ports will recover over the coming years, but this temporary downturn presents a window of 
opportunity to reflect on the past and make changes for the future. 
 
Because there are only 3 major veins of rail that connect the west coast to the rest of North 
America’s markets, ports will only become more trafficked even though they are currently at or 
over capacity. There is no more room for growth in California’s major port areas because there 
are no more rail connections outside of the existing 2 port areas. This leaves North America 
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with increasingly overburdened, slow, and costly ports as the only means to handle increasing 
containership traffic; this is not only inefficient for all the parties involved, but it is also a huge 
expense that shippers and buyers alike will not be able to bear for much longer. 
 
Shorter sea shipping ideals point towards moving ports to locations closer to Asia’s markets and 
ensuring that they can grow and handle future containership traffic to become an 
advantageous shipping location, as well as reduce traffic in traditional port locations. The only 
question with this is, where do you put a new shipping location if there is no rail connections 
further north than Prince Rupert? Before that answer can be ascertained we must observe the 
current trends in the containership traffic market on the west coast. 
 
This is the data in regards to the west coast and charts over 99% of total U.S. and Canada West 
Coast container port traffic as sited by Seaports Consultants Canada Inc., measurements are 
based on TEU’s (Twenty-foot Equivalent Unit - a measurement of cargo based on a standard 
ocean shipment container, which is 20 feet in length.): 
 

Overall West Coast trends: 
 

 Cumulative third quarter 2009 traffic is off from about 17 million TEU in 2008 to 
about 14 million TEU 

 The overall traffic decline was about 17.5% 

 port traffic fell by about 11% 
 

Of the U.S. ports: 
 

 Cumulative third quarter 2009 traffic is off from about 15 million TEU in 2008 to 
about 13 million TEU 

 The overall traffic decline was about 18.3% 

 Declines by port range between 12% and 30%  
 

Again, only the Port of Prince Rupert experienced growth: 
 

 Its cumulative third quarter 2009 traffic is up significantly over the same period 
of 2008 because of the addition of a second shipping service in mid 2008; 
181,000 TEU in 2009 from 100,000 TEU in 2008 

 Volumes in the third quarter of 2009 are above those of the first and second 
quarters of 2009 and the fourth quarter of 2008 

 It still handles about 1% of the total West Coast volume 
 

1% may seem like a very small portion of the containership traffic that the west coast handles, 
but its growth even during hard economic times is a testament to the benefits of its strategic 
location. Unlike other ports the Port of Prince Rupert handles almost exclusively international 
goods, this is no accident. In Canada, the Port of Prince Rupert offers a geographic location that 



107 
 

reduces sailing time from Asia, plus high productivity and no U.S. Harbor Maintenance Tax. 
However, the port also faces the disadvantages of having a lower frequency of service and the 
potential for double inspection of U.S. bound cargo (by Canadian Customs at the port, and then 
by U.S. customs when it crosses the border). 
 
Even with the problems that the port experiences there is still no stopping its growth and 
prominence in west coast shipping environment. Prince Rupert is strategically located but its 
small size prohibits it from truly alleviating the stress on southern ports. It is clear that for any 
port to be efficient they need to not only be strategically located but they must also have the 
capacity to handle large numbers of container ships. 
 
The U.S. having major ports that cannot be utilized at maximum efficiency because of 
congestion means that Asian shippers are starting to look else ware as pointed out by Amy 

Hsuan of The Oregonian in Nov. 2009: 

  
And while the recession has equally hurt eastern ports, the improvements have meant 
that shippers no longer rely solely on the West Coast to get their goods inland. In 
addition, congestion over the years at the Los Angeles and Long Beach ports has meant 
that shippers were already looking for alternative routes.  
 
Over the past decade, West Coast ports have lost about 1 percent of traffic each year to 
ports elsewhere, including in Canada and Mexico.  
 
"Over the last couple of years, you already saw a lot of shift of volume because of the 
compelling economics," Kemmsies said. "As the infrastructure in the country improves, 
you have to expect the routes to change a bit."  
 
But the global recession has only elevated the anxiety of West Coast ports over the loss 
of business. Some industry insiders say the economic lull will stretch on for years, which 
means competition among ports will remain cut-throat.  
 
"There won't be an uptick until 2011," said Barry Horowitz, a consultant for the Port of 
Portland. "It's painful, but 2010 will not be a hugely busy year for the shipping and port 
business."  
 
In recent months, the six major West Coast ports and two railroads have met twice to 
find a way to work together. 

 
It is clear that change is not only needed for rails continued improvement, but change must be 
taken in order for rail to even exist. Overburdened ports have dissuaded shippers and forced 
them to pursue other ports, this has also severely damaged local economies relying on port 
traffic as a way of life. “The past is a poor author of the future,” and we must change how rail 
and ports can work together to be more efficient, providing the lowest possible costs with the 
highest possible benefits. 
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Efficiency is paramount and international trade utilizing ports and rail systems is essential for 
global economic progression, yet with high levels of congestion and shippers backing out of 
North America’s southern west coast ports, how does North America better facilitate trade? On 
top of already visible declining port efficiency, there stands the problem that there is only 
limited comprehensive information available on the efficiency of ports, and much less evidence 
of the effect of port efficiency on trade. This is why a model must be created to paint a better 
picture of the issue, and to do so information from the past must be compiled in the most 
logical fashion possible. 
 
Logic points to three major considerations when it comes to freight rails access to goods at 
North America’s ports. The first being what kind of costs and methodologies are involved with 
Asian shippers at their ports before any goods are shipped to North America. The Second 
involves the actual cost and time of moving these goods to their port destination, as we have 
begun to discuss. Finally the costs, methodologies and time associated with unloading goods at 
North American ports must be accessed. These elements, although very simplistic, are without 
a doubt the best possible way to determine how to alleviate North America’s problem with 
ports, and vicariously, the problems with North America’s freight rail system. 
 
The U.S. Army Corps of Engineers released a document in 2006 that detailed the necessity for 
understanding these different elements for the first time. The report, “Port Efficiency and Trade 
Flows,” amasses pre existing knowledge on port efficiency, which was few and far between, but 
has been, to date, the most comprehensive document on this subject. One of the major focuses 
of the document was to clearly explain why the three previously mentioned elements of 
efficiency are so important, as can be seen below. 
 

Our conceptual starting point for estimating port efficiencies is the information 
contained in the measure of “import charges” incurred by the goods in transit, as 
reported in the U.S. Census data. More specifically, the U.S. Census defines import 
charges as: 

 
“…the aggregate cost of all freight, insurance, and other charges (excluding U.S. 
import duties) incurred in bringing the merchandise from alongside the carrier at 
the port of exportation – in the country of exportation – and placing it alongside 
the carrier at the first port of entry in the United States.” 

 
These import charges consist of three primary components: 1) costs associated with 
loading the freight and disembarking from the foreign port, 2) costs connected with 
transportation between ports, and 3) costs associated with U.S. port arrival and 
unloading of the freight. Component 1 is directly related to the foreign port’s efficiency, 
at least for the portion of the port services connected with loading freight and efficient 
disembarking of ships. There are undoubtedly other foreign port services and attributes 
that are not included in this import charges measure.  
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However, to the extent that the efficiency of these non-included services is strongly 
correlated with the efficiency of the included services, component 1 of import charges 
should be a good measure of overall foreign port efficiency. In analogous fashion, U.S. 
port efficiencies are directly connected to component 3 of import charges. Component 2 
costs, connected with transportation between ports, are identified with a few 
observable factors. Namely, ocean freight costs have been found to be highly correlated 
with distance, while insurance costs correlate with value per weight of the product (e.g., 
see Clark et al. (2004), pp. 8-9). Given this breakdown of components comprising import 
charges, a regression of import charges on distance measures, weight and value of the 
product, and other observables described in the next section, remove component 2 
effects. This leaves components 1 and 3 in the error term along with assumed random 
white noise.  
 
Identifying components 1 and 3 can be accomplished through the introduction of “fixed 
effects” for the U.S. and foreign ports. In particular, there are repeated shipments to 
many U.S. ports in a given year for a given product originating from the same foreign 
port, we can include a dummy variable (fixed effect) for each foreign port and uncover 
its underlying contribution to import charges. Likewise, with multiple observations for 
each U.S. port for a given year and a given product, a dummy variable (fixed effect) 
uncovers each U.S. port’s underlying contribution to import charges. These port fixed 
effects provide measures of port efficiencies. That is, as a port’s contribution to import 
charges (i.e., the costs of getting the products to the docks and unloaded) increases, 
costs increase, and, thus, will be inversely related to the port’s efficiency. 

 
 

Now, with a better established background for what effects port efficiency, a “best possible” 
scenario begins to unfold. It is understood that a North American port will most likely be more 
successful, efficient, and improve over access to goods if it: 
 

 Is located geographically closer to the shipper’s ports, reducing the overall expenses 
involved with the transport of goods. 

 Can handle both large and small containerships. 

 Can handle large numbers of containerships without having port congestion leading to 
long waiting periods to offload goods. 

 Is connected to a major rail corridor that is capable of delivering goods from North 
America’s west coast to its east coast and as many places in-between. 
 

Speed of Shipping 
 
The speed of rail, truck, containership, and airplane transport of goods is essential to bolster 
the understanding of intermodal transportation and which modes of transportation are best 
suited for different situations in North America. Each freight mode offers certain advantages 
and disadvantages in terms of cost, speed, reliability, visibility, and security, with shippers 
buying freight services that best fit their specific shipping needs.  
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The speed of shipping is an issue with many complex facets, however, in the past data tended 
to boil down all issues into 4 basic categories; the first was concerning a shippers need to 
conduct very fast shipping, which was vastly more expensive than other forms of shipping but 
was generally more reliable as it was transported by airplane and truck; the second concerned a 
shippers need to ship quickly and disperse goods over a small area, again this was usually 
accomplished by utilizing trucks, however, these trucks tended to acquire their goods directly 
from ports as apposed to acquiring goods from planes; the third concerned a shippers need to 
ship goods quickly over a very wide area, this required both truck and rail to transport goods 
acquired from ports; and the forth concerned a shippers need to ship goods constantly but with 
a non-specific time frame, this was generally accomplished by rail alone because the cost per 
ton unit was significantly less that any other form of transport. 
 
For example, package and express shippers favored air and truck because these modes offer 
the fastest and most reliable door-to-door service for lightweight shipments. The cost is high, 
but customers were willing to pay for the high quality of service. In contrast, shippers of bulk 
commodities like coal, grain, and petroleum prefered to use water and rail. These modes 
offered less speed and reliability than air, but provided transportation at a far lower unit cost, 
which made these commodities affordable across the nation.  
 
In the intermodal network rail occupied a place between and overlapping water transport and 
trucking. It competed with water transport for heavier, lower-value, less time-sensitive 
commodities. It also competed with trucking for higher-value, often containerized, shipments 
moving over longer distances; and it was the preferred mode for a number of economically 
important, but heavy and bulky commodity groups, such as coal, farm products, and minerals.  
 
10 years ago statistical information was compiled to better show how different modes of 
transportation moved goods across the United States. The data established that: 
 
 

There are several sources and types of freight data available to assess the performance 
of the goods movement system and its component modes. In this report, we have relied 
on the TRANSEARCH year 2000 database. The TRANSEARCH database includes all 
domestic moves by truck, air, rail, and water, and is linked to a set of commodity-
specific future forecasts. According to 

 
TRANSEARCH: 

 
The nation’s freight system moved 14 billion tons of domestic freight valued at 
$11 trillion over 4.5 trillion ton-miles in 2000. Figure 5 shows the share of tons, 
ton-miles, and revenue dollars for each mode. 

 

 Trucks moved 78 percent of the nation’s domestic freight tonnage, 
generated 60 percent of its ton-mileage, and accounted for 88 percent of its 
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dollar value, the highest percentage in each category. Trucks moved 11 
billion tons valued at $9.5 trillion over 2.6 trillion ton miles in 2000. 

 

 Rail moved 16 percent of total domestic freight tonnage, second to truck. 
Rail moves tended to be longer in distance than truck moves and therefore 
accounted for a proportionately higher share (28 percent) of ton-miles. Rail 
moves also tended to involve lower-value commodities than truck, so rail 
represented a proportionately lower share (6 percent) of total domestic 
freight value. Rail moved two billion tons valued at $600 billion over 1.2 
trillion ton-miles in 2000. 

 

 Water (e.g., river barges, and coastal and lake steamers) moved six percent 
of tonnage, 15 percent of ton-miles, and one percent of value. These figures 
cover only domestic waterborne tonnage. Like rail, water moves tended to 
be longer in distance and lower in value than truck moves. Domestic shipping 
moved one billion tons valued at $138 billion over 540 billion ton-miles in 
1998. Figure 8 shows the density (in tons) of inland and coastal water freight 
on the major water routes. 

 

 Air represented a negligible share of tonnage and ton-miles, but a 
disproportionately high share of value, 5 percent. Air freight tends to be very 
light and valuable.  

 
Another widely used set of freight statistics is published annually by the Eno Foundation 
in its “Transportation in America” series. The Eno data includes more modes — it covers 
pipelines, in addition to air, rail, water, and truck — but it reports only “intercity” 
tonnage (tonnage moving from one local area or commercial zone to another). By 
excluding tonnage that is not intercity in nature — which is predominantly handled by 
truck — the Eno data reports a lower share of tonnage, ton-mileage and value for 
trucking than the TRANSEARCH data. The Eno data is useful in comparing the 
performance of freight modes in terms of longer-distance services. Eno data suggests 
that, for intercity freight in the year 2000, rail was responsible for 41 percent of intercity 
ton-mileage, compared to 29 percent for trucks, 17 percent for pipelines, 13 percent for 
water, and less than one percent for air. This clearly highlights the critical role that rail 
plays in moving large quantities of freight over long distances. 

 
The importance of rail and the speed in which goods are distributed has changed significantly 
since the year 2000, and so has the kinds of goods that rail ships. It is important to understand 
where rail has been, as was stated above, but rail has made many leaps and bounds to become 
a more prominent mode for the transport of goods. Intermodal rail traffic has skyrocketed, 
rising from 3 million trailers and containers in 1980 to more than 12 million in 2007. Rail now 
transports a huge variety of goods everything from greeting cards and clothing to furniture and 
computers, as apposed to the predominantly low-value goods being shipped 10 years ago. Rail 
still continues to ship ever increasing amounts of industrial and agricultural products like grain 
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but is now faster and more reliable than it has been in the recent past. Rail freight traffic is now 
involved in around 60 percent of all intermodal traffic exports and import activities in the 
United States alone. 
 
Trucks are, and will continue to be, critical to freight transportation and to North America’s 
economy. However, railroads are now more cost effective, more fuel efficient, and more 
environmentally desirable than an over-reliance on highways for freight transport. A single 
freight train can now do the work of 280 or more trucks, that’s equivalent to making room on 
our highways for more than 1,100 cars. As congestion rises on our roadways, rail, on most all 
medium to long distribution routes, has actually become a much faster mode for the 
transportation of goods compared to trucks. 
 
As rail freight travel continues to greatly reduce the number of cars on North America’s 
highways, shippers will continue to find perhaps rails largest increasing benefit, less time for 
products to get to market. Even in the U.S. itself highway congestion costs $87 billion just in 
wasted travel time (4.2 billion hours, or nearly a full week for every traveler) and wasted fuel 
(2.8 billion gallons, or three weeks’ worth of gas for every traveler) per year. Lost productivity, 
cargo delays, and other costs add tens of billions of dollars to this tab. Shifting freight from 
trucks to rail reduces the pressure to build costly new roads and helps cut the cost of 
maintaining the roads America already has. 
 
Rail is now faster and more efficient than trucks, cheaper and more efficient than planes, and is 
increasingly able to handle the responsibilities of all modes of goods transportation. 
Improvements and efficiencies will continue to be applied to rail to create faster and more 
reliable transport, whilst truck traffic can only become more and more restrictive. Investing in 
North America’s rail infrastructure is a modal shift that must take place in order to prepare for 
the future of goods transportation, there will only be more global trade in the years to come 
and rail is perhaps the only economically viable solution to manage this impending burden. 

Cost 

The Costs associated will freight rail include the installation/operating costs, costs to shippers 
to send goods and costs associated with the maintenance of rail. 

Installation and Operating Costs 

Roads that handle all car and truck traffic are incredibly expensive and time consuming to build. 
It can easily cost $15 million (and often much more) and well over a decade just to add a lane to 
a mile of highway; this compared to the $.7-$8 million and relatively little time for a typical mile 
of rail line to be laid. The costs of installing freight rail is quite inexpensive in comparison with 
the costs of building roads, and the maintenance of freight rail tracks is equally cost efficient. 
 
In addition to the cost effective nature of rail installation, it is most often the case that rail is 
more expedient to lay and therefore more cost effective with time elements. Per mile costs for 
rail greatly vary depending on the terrain that track must be laid, for instance it can cost up to 
400% more to lay track over river/mountainous areas versus flat grass lands. However, even 
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when rail is installed in the most harsh of conditions it is still cheaper than installing roadways 
in any condition. The following table is a break down of the basic cost matrix (cost per-mile) 
used to determine rail installation costs created by Cambridge Systematics: 
 
 Table 7.2 Average Unit Costs 
 

Construction Cost (per mile) 
 
1 N/S-TWC 1 CTC-TCS $700,000 
2 NS-TWC 2 CTC-TCS $700,000 
1 ABS 1 CTC-TCS $500,000 
2 ABS 2 CTC-TCS $600,000 
1 CTC-TCS 2 CTC-TCS $3,800,000 
2 CTC-TCS 3 CTC-TCS $4,400,000 
3 CTC-TCS 4 CTC-TCS $4,400,000 
4 CTC-TCS 5 CTC-TCS $4,400,000 
5 CTC-TCS 6 CTC-TCS $4,400,000 
Key: N/S-TWC – No Signal/Track Warrant Control. 
 
ABS – Automatic Block Signaling. 
 
CTC-TCS – Centralized Traffic Control/Traffic Control System. 
 
Note: The table presents average costs for typical rail freight corridors. The actual costs 
of the corridors were estimated using railroad-specific capacity tables. Per mile 
construction costs for Eastern rail corridors were higher than the averages presented in 
the table because of the number of urbanized areas, hilly terrain, and numerous river 
crossings. Conversely, per mile construction costs for Western rail corridors in non-
urban areas were lower than the averages presented in the table because of the 
prevalence of flatter, non-urbanized areas along some Western railroad primary 
corridors. At the request of the railroads, the railroad-specific cost tables were not 
included in this report to protect confidential railroad business information. 
 
Source: Cambridge Systematics based on Association of American Railroads and Class I 
railroads’ data. 
 
Expansion costs for major bridges and tunnels were estimated separately for each 
facility based on the cost of recent and comparable projects. Expansion costs for 
facilities such as intermodal yards, carload terminals, fueling stations, and maintenance 
facilities were estimated using the anticipated number of intermodal units, cars, and 
trains operating in the corridor. 
 
The estimates do not include all line expansion costs on short line and regional railroads, 
nor the cost of expanding tunnels, bridges, and service facilities on the short lines and 
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regionals. Neither the Class I nor the short line and regional railroad estimates include 
the cost of additional real estate, the cost to maintain or replace existing rail lines and 
facilities, or the cost to acquire additional locomotives and railcars. 
 
The recommended improvements and the cost estimates assume that the future 
demand for rail freight transportation will be met by using current technology and 
existing rail corridors. The analysis also assumes that there will be no shift in freight 
traffic among modes (i.e., rail, truck, water), and no significant changes in regulation or 
other factors that could change the demand for or supply of rail freight services. 
 

Rail is relatively inexpensive, however, there are numerous alternative futures that the rail 
industry could take, and freight rail is already exercising its power to be more cost effective. 
Freight rail has begun to make significant technological changes by making major shifts in 
market/trade patterns and new innovations in freight rail operations. “Our country's recession 
didn't stop our investment in America or our rail system. We are five time more capital-
intensive than other industries, and last year, we spent near-record levels to maintain and 
modernize the nation's freight rail network. Since 1980, we have invested more than $460 
billion in infrastructure improvements and maintenance—that's 40¢ out of every revenue 
dollar.”  

The U.S. Department of Transportation forecasts that freight railroad demand will rise 88% by 
2035 from 2002 levels. Investing in freight rail keeps America moving forward. Based on U.S. 
Department of Commerce data, every dollar spent to expand our network – investing in tracks, 
equipment, locomotives and bridges – returns $3 for the American economy. That's a 200% 
return on investment. Making every dollar work harder is more important than ever and 
Investing in freight rail and its huge cost savings does just that. 

Huge cost savings can be acquired by increasing the number of trains, hauling more cars per 
train, and loading railcars more efficiently to make better use of the 286,000-pound capacity of 
current freight cars. These improvements would allow the railroads to carry the same amount 
of rail freight in 2035, but carry it with fewer trains. 
 

“A 0.5 percent productivity improvement would reduce the number of trains to about 
87 percent of the initial 2035 forecast number of trains.” 

 
Although innovation will alleviate the cost of rail implementation and operation it is important 
to understand that the average U.S. freight rail rates (based on revenue per ton-mile) have 
already fallen 49 percent from 1981 to 2008. Rail rates dropped across geographical regions 
and for almost every commodity. The extreme cost savings shippers’ access through the low 
price (per-ton) of rail in combination with constant technological improvements is making 
freight rail return as an economic super tool capable of delivering goods with higher speed, 
lower cost and improved efficiency over other modes of transport. 
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One of the most important questions to consider when observing the operation of freight 
is,”what is the overall fuel consumption of freight trains?” this is important to consider because 
fuel is a constant cost and efficiency issue during freight rail operation. In regards to fuel 
efficiency there have been claims that rail cars have the ability to travel 436 miles to one gallon 
of diesel fuel. If this claim is true and the national average for diesel fuel is currently $3, then it 
could be said that shipping by rail costs about .0068 cents per mile, as apposed to truck, which 
at an average of 15mpg costs 5 dollars per mile; if it is true that rail can travel 436 miles to the 
gallon of diesel fuel then rail is effectively 735% more cost efficient than transport by truck. 

To discover whether or not this claim is true, especially for freight trains,  the following research 
will look at where the numbers have come from, how they will change in the future, and how 
do trucks stand out from rail transport in the cost of shipping environment. 
 
The first question is, where are the numbers generated to back up the claim of rails intensely 
superior gas mileage? The answer comes from the fact that each year railroads in the U.S. are 
required to submit reports to the federal Surface Transportation Board, the regulatory body 
that took over some of the functions of the old Interstate Commerce Commission. The annual 
reports compiled by each railroad are considered to be public information (available on the STB 
Web site). The STB also posts facts about the number of railroad ties replaced, cubic yards of 
ballast placed and the cost of new locomotives (which will be covered in the maintenance 
portion of this section), the railroads also report totals for the number of gallons of diesel fuel 
consumed and tons of freight moved. The government doesn't tally up those figures anymore, 
but fortunately, the Association of American Railroads does. When rail expert and analyst, 
Brooks Jackson, compiled data in regards to AAR’s findings, the following information was 
revealed:  

According to our calculations, which match the AAR's tally exactly, the nation's seven major 
railroad companies reported the following for 2007: 

 Moving 1,770,545,245,000 ton-miles of freight 

 Consuming 4,062,025,082 gallons of diesel fuel (including freight trains and trains in 
switching yards, but excluding passenger trains)  

The average works out to be 435.88 ton-miles per gallon of fuel. 
 
Some rail lines do better. The Soo Line, which is the U.S. branch of the Canadian Pacific, 
operating in the upper Midwest, reported moving each ton of freight 517.8 miles per 
gallon of diesel fuel, on average. Lines operated by the Grand Trunk Corp. reported 
510.5 ton-miles per gallon. 
 
The national average figure of 436 miles is the highest on record, according to AAR, and 
a 3.1 percent increase from the 423-mile figure reached in 2006.  
 
The rail industry says its fuel efficiency has increased by 85 percent since 1980. It 
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attributes that to factors that include using new and more efficient locomotives, training 
engineers to conserve fuel, using computers to assemble trains more efficiently in the 
yard and to plan trips more efficiently to avoid congestion, and reducing the amount of 
time engines are idling.  

This information from STB and AAR backs up the claim clearly and with very little room for 
interpretation, but what about trucks? It would be unfair to ignore the cost advantages of truck 
transport and its place in the world of shipping goods. For instance, trucks offer unparalleled 
flexibility and maneuverability in localized areas, so although rail may be more cost efficient, 
rail is incapable of physically traveling in-between all of the many different locations in localized 
markets. Trucks and rail both have important places in the international intermodal shipping 
arena, but when one mode attempts to fulfill the work of the other, it leads to unnecessary 
financial waste. Trucks are poor vessels for medium to long distance transport of goods, just as 
trains are poor vessels for short range multi-node distribution of goods. As far as cost is 
concerned, even with higher operating costs, trucks are a currently irreplaceable method for 
short range distribution of goods.  

 
On addition to this, even as the 436 mile per gallon figure is accurate, its meaning is also open 
to interpretation, especially by the U.S. trucking industry. Although this is not yet the 
Environmental portion of this document it is important to consider what this amazing fuel cost 
efficiency means for North America as Brooks Jackson again points out: 

We contacted Clayton W. Boyce, vice president of Public Affairs and Press Secretary of 
the American Trucking Association. "While railroads almost certainly have a fuel 
efficiency advantage over trucks, their claims that they are thus also more 
environmentally benign are suspect at best, as are statements that enough freight will 
shift from truck to rail to even make a difference," Boyce said. 
 
For one thing, freight often has to travel farther by rail than it would by truck, because 
"railroads go to very few communities," Boyce said. He also notes that heavy-duty 
trucks have been required to burn ultra-low-sulphur diesel fuel (15 parts per million) 
since 2006 and says trains can legally continue burning higher-sulphur diesel (500 parts 
per million) for another four years. 
 
Indeed, for all their fuel efficiency, locomotives are still a major source of pollution. The 
U.S. Environmental Protection Agency says: 

EPA: Locomotive engines are significant contributors to air pollution in many of 
our nation's cities and ports. Although locomotive engines being produced today 
must meet relatively modest emission requirements set in 1997, they continue 
to emit large amounts of nitrogen oxides and particulate matter (PM), both of 
which contribute to serious public health problems. 



117 
 

In March of this year, the EPA issued more strict regulations for new and 
remanufactured diesel locomotives that it said will reduce locomotives' soot by 90 
percent and emissions of nitrogen oxide by 80 percent. The EPA predicted it would be 
sometime after the year 2030 before the new, low-polluting engines replace all those 
now in use, however. 

So it is established, rail is monumentally more cost efficient that trucks, but at the cost of being 
somewhat less environmentally efficient. This potentially un-environmentally friendly 
relationship is however, not as it may seem; freight rail’s main use in North America is for the 
medium to long distance transport of goods, meaning that trains have very minimal contact 
with community areas, so although they produce pollutants, they do so mainly away from our 
communities and their over all infrastructure has very little impact on the environment, as 
opposed to truck transport and infrastructure which predominantly operates all day in heavily 
populated community locations (more information about the complex environmental nature of 
rail will be covered later in the document). 
 
Cost to Shippers 
 

Rail is an important player in intermodal  shipping and is by far the most cost effective mode for 
shipping massive quantities of goods, but this paper will briefly analyze the pro’s and cons of 
other forms of shipping goods as they relate to the overall international intermodal 
infrastructure. 
 
Shipping by Sea 
 
Shipping by sea is conducted by containerships in one of the following categories: 

 Panamax -  A Panamax ship is 294 meters long, at the maximum size able to transit the 
Panama Canal.  

 Post-Panamax - A post-Panamax is too big for the Canal, but able to transit Suez.  
 Capesize - A Capesize is too long, deep, or wide for either of the Canals, and therefore 

circle around the Cape of Good Hope and Cape Horn. Some bulk carriers and 
supertankers fall into this class.  

 Malaccamax - Malaccamax ships are mostly still in the planning stage. These ships 
would handle 20,000 containers and up. Their draft would be so deep that they might 
scrape the bottom of the Malacca Strait. (Separates Sumatra and the Malay peninsula; 
carries most European-Asian trade in consumer goods, and also most of the Middle-East 
Asian petroleum shipping.) Therefore they would be blue-water only. One such ship 
exists, a tanker named Tateyama built in 2002. 

These mammoth ships serve as the facilitators for most of the bulk international trade in the 
global economic community. Although they themselves do not ship goods across countries, to 
markets, or to door steps they connect countries by spanning oceans and carrying unmatched 
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quantities of goods to ports all around the world. To cross the oceans requires, understandably, 
high operating costs, so port location and ease of access is paramount.  

The fuel that containerships burn on their way across the ocean is important to consider, 
especially for the subject of cost. The fuel that they utilize is not high quality marine diesel, it is 
what is referred to as “bunker fuel”.  Bunker fuel or furnace fuel oil (FFO) has a very high 
viscosity and requires heating, usually by a recirculated low pressure steam system, before the 
oil can be pumped from a bunker tank because It is so thick, it must be heated to extreme 
temperatures just to get it to flow into the engines. Although Bunker Fuel at one point in time 
was very inexpensive (pennies per gallon) as of October 23, 2009 bunker fuel (380 Centistoke) is 
about $1.66 per gallon. A 7000 TEU container ship will burn about 217 tons/day; this is about 
$99,000 per day in fuel costs, making all containership travel come with a huge price tag.  

Fuel costs often represent as much as 50-60% of total ship operating costs, depending on the 
type of ship and service.  
Ocean carriers are required to recover these costs to maintain levels of service, meaning the 
price of shipping goods will continue to face upward pressures. An illustration of the cost 
impacts with containership travel follows: 
 

To illustrate the effect of the rising fuel costs, consider the following example of a large 
modern container vessel used in the Trans-Pacific trade with an actual, maximum 
container capacity of 7,750 TEUs (twenty foot equivalents) or 3,875 FEUs (forty foot 
equivalents). With the cost of bunker fuel at $552 per ton, with fuel consumption at 217 
tons per day, a single 28-day round trip voyage for this one vessel would produce a fuel 
bill of $3,353,952. This number could be greater for a number of reasons, such as if the 
voyage were more than 14 days, or if the vessel were smaller and less fuel efficient per 
container, or if schedule delays required the vessel to speed up to stay on schedule.  
 
Recovery of fuel cost from cargo customers is a challenge when one considers that 
vessel capacity utilization is not 100%, that trades are not evenly balanced (e.g., U.S. 
Trans-Pacific exports may utilize only half of a vessel’s capacity), that different trades 
and commodities can handle different levels of rates, and that fuel prices continue to 
rise. If a cargo shipper pays less than its share of the fuel cost, it can only mean that 
other shippers must pay more, and/or the carrier fails to recover its operating cost, 
which is not a sustainable business scenario.  
 

Approximately 1,500 ocean-going liner vessels, mostly containerships, make more than 26,000 
U.S. port calls each year, providing American importers and exporters with efficient 
transportation services to and from roughly 175 countries.  
Today, U.S. commerce is served by more than 125 weekly container services. The annual fuel 
cost for the services is tens of billions of dollars and continues to rise substantially. Shipping by 
sea is currently a necessity in the international intermodal shipping environment, it is costly, 
but for the number of goods it can ship for the price (.8 cents per ton-mile)  How carriers seek 
to obtain recovery of these rapidly rising fuel costs in the current market is a matter for 

http://en.wikipedia.org/wiki/Steam
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commercial negotiations, we must make ships more efficient eventually, but for now we must 
find ways to significantly shorten containership travel time. 
 
Shipping by Land 
 
Rail 

Today, U.S. and North American freight railroads are the most affordable in the world. 
According to World Bank data, average U.S. freight rail rates are half those in China and Japan, 
and 50 to 75 percent below those in major European countries. Freight railroads are critical to 
the economic health and global competitiveness of the United States. In terms of ton-miles, 
railroads annually move more than 25% of the United States’ freight and connect businesses 
with each other across the country and with markets overseas. They also directly contribute 
tens of billions of dollars each year to the economy through wages, purchases, retirement 
benefits, and taxes. 

There are four different types of freight railroads: Class I, regional, local line haul, and switching 
& terminal. Class I railroads are defined as those with revenue of at least $346.8 million in 2006. 
They comprise just one percent of freight railroads, but account for 67 percent of the industry’s 
mileage, 90 percent of its employees, and 93 percent of its freight revenue. 

A regional railroad is a line haul railroad with at least 350 miles and/or revenue between $40 
million and the Class I threshold. There were 33 regional railroads in 2006. Most have between 
75 and 500 employees. 

Local line haul railroads operate less than 350 miles and earn less than $40 million per year 
(most earn less than $5 million per year). In 2006, there were 323 local line haul railroads. They 
generally perform point-to-point service over short distances. 

Switching and terminal (S&T) carriers are railroads that primarily provide switching and/or 
terminal services, regardless of revenue. They perform pick up and delivery services within a 
certain area. 

The price per ton mile for freight to be shipped by all these forms of rail is cheaper than any 
other on land; because of significant fuel, capacity and speed advantages rail can afford to ship 
goods for around 3 cents per ton-mile. Freight customers, in the absence of rail, would most 
likely transport their goods by truck for at least a portion of the distance. Truck transportation 
is considerably more expensive than rail transportation; estimated cost per ton-mile for truck 
transportation ranges from 26 to 32 cents, depending on whether the trip is short-haul or long-
haul, and whether it is an entire truckload or less than a truckload. For this study, we assumed 
it is long-haul and a truckload, and a typical estimation of price for a truck to transport goods 
over the long haul would cost 26 cents per ton-mile, more than eight and a half times the cost 
of rail’s most expensive option for transportation. Thus, for each ton-mile of freight shipped 
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over freight rail systems, the customer saves between 23 and 29 cents for every ton-mile of 
goods shipped, which translates to 9-11% of the cost of shipping by truck.  
 
Truck 
 

In order to better understand the cost of shipping involved with trucks it is also important to 
understand that truck shipping has a unique niche that rail cannot fill, no matter how efficient 
or cost effective. Trucks in the U.S. have restructured the way goods can be moved by allowing 
markets to move away from ports and railways.  Currently roads cover more ground than any 
other for of ground transportation allowing trucks to exercise incredible flexibility. While rail 
and water continue to serve the U.S.’s many market hubs, trucks are often the only way to 
serve the new suburban and ex-urban markets, and it is because of these realities that trucking 
has become the dominant mode of freight transportation on land. 
 
However trucks position is changing as highway congestion increases exponentially, its 
operating costs increase dramatically, and its harm to the environment becomes more and 
more apparent. The cost per ton-mile for a truck to ship goods (around 30 cents per ton-mile) is 
one that is quite closely tied to two separate factors; one being the cost of diesel fuel and the 
other being highway congestion and the time it takes for truck to ship goods.  

Unlike trains, trucks are not fuel efficient vehicles, and because of this a great deal of their 
shipping costs stems from their inefficient use of diesel. The cost of diesel is getting more 
expensive and previously 2008 the cost of diesel reached an all time high of $4 dollars a gallon, 
this threatened the entire freight truck industry with collapse. Fortunately fuel cost has since 
declined to a national average of around $3 a gallon, though even these prices are enough to 
significantly constrain the industry and force shippers to consider other cheaper options. 
Additionally it is important to note that costs of diesel are again rising, non-fuel efficient 
vehicles such as trucks will be forced to eventually create super fuel efficient engines or face 
certain collapse. The following article from 2008 is a good reminder of what the trucking 
industry will eventually face with its current costly reliance on diesel.  

The cost of diesel gasoline in the US soared to historic highs over the past several weeks, 
threatening independent truck drivers with financial ruin and forcing a sharp hike in 
transportation costs, which reverberates throughout the economy. 

According to the most recent reports, the national average cost of diesel—used mainly 
in trucks, farm equipment, and other machinery—is now a record $4 a gallon. Last year, 
the average price was only $2.75 a gallon. 

The cost of gasoline, used in most automobiles in the US, has also risen substantially and 
now averages $3.28 a gallon. With the spring and summer seasons coming, a period 
when fuel prices generally rise, some analysts predict that gasoline prices will go up to 
$3.50 or $4 a gallon by the July 4 holiday period. 
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The entire transportation industry relies on diesel fuel, including trains and cargo ships, 
but the impact on trucking is particularly severe. The economic slowdown has already 
led to a decline in freight shipments and a glut of available trucks, which has driven rates 
paid to independent drivers below the cutthroat levels of 2002. At the same time, the 
ripple effect of high fuel prices on manufacturing, production, and consumption is 
booting inflationary pressures everywhere. 

Diesel fuel currently accounts for nearly 28 percent of the total fuel used in the US and 
nearly 63 percent of fuel used in Europe. As oil companies closed refineries to boost 
profits in the past period, reduced refinery capacity has been unable to keep up with 
demand. In the short term, diesel prices have risen with the rise in the price of oil, 
driven in large part by a flood of investors into the commodity markets. 

The dramatic diesel price increases threaten to ruin many independent truck drivers, 
including the author of this article, who is also an independent owner/operator. During 
the past six years, I have seen my monthly fuel price average jump from a base of $1.37 
a gallon in 2002 to the present $4 a gallon—that is, nearly 300 percent. 

The rapid rise in fuel prices means that independent truck owner-operators, or those 
who run a small fleet of trucks, are being driven to bankruptcy. Fuel surcharges, which 
are added on to freight rates, are not always guaranteed and never keep up with these 
rapidly rising costs. The only recourse for many is to shut down their trucks or fall 
further behind their other fixed costs. 

A flat tire in the course of one week can mean the difference between a profit and a 
loss. 

In real terms, at least 50 percent of truck-generated income is going right back into the 
fuel tanks. Factor in maintenance, and that bill can approach 75 percent. Thousands of 
operators have been forced to look for shortcuts, put off critical maintenance 
procedures, or park their rigs altogether because they cannot earn a living. 

There has been a sharp increase in truck repossession as well. Repossessor Nassau 
Management reported a 110 percent increase in 2007 over 2006. In an indication that 
truckers are parking their rigs rather than being on the road and out of reach, 
repossession companies are finding it easier to repossess driver’s trucks. “It used to take 
weeks, now it takes days or hours,” stated Edward Castagna, president of Nassau 
Management. 

Rumors are already spreading of a nationwide truck strike, as thousands of drivers have 
been forced into bankruptcy or had their trucks repossessed. 

Between 1974 and 1983, when oil prices quadrupled during the oil embargo, there were 
at least three major national trucking strikes in the US. The largest and most violent was 
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in 1979, lasting for over two weeks. The Carter administration responded to the oil crisis 
by deregulating the oil industry. Carter also pushed for the mandatory fuel surcharge 
legislation that exists to this day. 

At that time, it was estimated that 20 percent of the nation’s 500,000 truckers were 
independents. Today, approximately 9 percent of 3.4 million truckers are independents 
according to the US Labor Department. Deregulation has resulted in depressed freight 
rates and a bonanza for large trucking companies that now dominate the industry. The 
largest companies pay for fuel in bulk, and purchase thousands of tractors at a time. 
They can weather a fuel crisis by raising transportation rates when forced to. 

In contrast, many independents drivers are dependent on freight brokers. These are 
middlemen who match a driver with a shipper one load at a time, and take a sizeable 
cut for themselves. Landstar System, one of the largest freight brokers in the country, 
brokered loads totaling $881.57 million in 2007, more than double the revenue four 
years earlier. 

A recent article in the Associated Press noted, “Truckers complain that the brokerage 
system is unregulated and lacks transparency: They know what they’re getting paid, but 
they don’t know what the shippers are paying the brokers.” For example, the AP wrote, 
“A load traveling 800 miles that cost a shipper nearly $3,000 to send may pay the 
trucker $1,000, out of which the trucker would pay all expenses including fuel and 
insurance.” 

In the same article, a driver was reported to have seen his take home pay drop from 
$50,000 a year to $11,000 in 2007. The reason: his fuel costs skyrocketed. During the 
previous eight months he spent $64,000 on fuel. 

Recent oil and gas price increases have been driven primarily by speculation and the fall 
of the US dollar. Crude oil futures are now well above $100 a barrel, once considered an 
extremely unlikely circumstance. 

Many analysts have attributed the rising oil prices to the weakness of the dollar, as 
international investors are buying oil shares to hedge against dollar depreciation. 
Interest rate cuts by the Federal Reserve have further weakened the dollar and helped 
fuel the rise in the cost of oil. 

Fuel dependence is dangerous because of the rising costs, but there is still a place for trucks in 
an international intermodal environment. For trucks to be effective In the future, highway 
congestion and how trucks are best suited to provide their crucial services must be analyzed.  
 
Trucks will always be a necessity in intermodal shipping infrastructures due to their ability to 
distribute goods with high levels of flexibility, but the distance they move needs to be 
considered. Trucks are most effective in areas where massive quantities of goods are amassed 
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and need multiple location delivery within a relatively small or medium sized area. The problem 
with road congestion originates from massive quantities of goods being moved as a whole on 
highways over very long distances, medium distances, and short distances instead of solely 
where they are most effective. Because truck traffic moves the majority of freight in the U.S. 
and truck traffic attempts to bare the burden of all goods shipping, their own efficiency and 
cost effectiveness is greatly reduced do to congestion.  
 
Rail is the most cost effective and efficient way to ship massive quantities of goods on land with 
the added benefit of being able to greatly reduce truck traffic without hurting the truck 
industry. As trucks are most efficient at moving goods over small or medium areas (where their 
flexibility can be fully utilized) it makes since to relieve pressure from highways by shifting the 
massive number of goods shipped by trucks to rail. Trucks should continue to ship huge 
amounts of goods all over North America by strategically targeting markets where their flexible 
infrastructure is needed, but they could actually be more efficient if rail handled a majority of 
all goods over long distances as it would significantly reduce highway traffic. 
 
The current state of highway congestion effects the U.S. in many ways as the following article 
explains. 

Congestion effects economic productivity in several ways. American businesses require 
more operators and equipment to deliver goods when shipping takes longer, more 
inventory when deliveries are unreliable, and more distribution centers to reach 
markets quickly when traffic is slow. Likewise, both businesses and households are 
effected by sluggish traffic on the ground and in the air, reducing the number of workers 
and job sites within easy reach of any location. The growth in freight is a major 
contributor to congestion in urban areas and on intercity routes, and congestion effects 
the timeliness and reliability of freight transportation. Long-distance freight movements 
are often a significant contributor to local congestion, and local congestion typically 
impedes freight to the detriment of local and distant economic activity. 

Growing freight demand increases recurring congestion at freight bottlenecks, places 
where freight and passenger service conflict with one another, and where there is not 
enough room for local pickup and delivery. Congested freight hubs include international 
gateways such as ports, airports, and border crossings, and major domestic terminals 
and transfer points such as Chicago's rail yards. Bottlenecks between freight hubs are 
caused by converging traffic at highway intersections and railroad junctions, steep 
grades on highways and rail lines, lane reductions on highways and single-track portions 
of railroads, and locks and constrained channels on waterways. A preliminary study for 
the Federal Highway Administration (FHWA) identified intersections in large cities, 
where both personal vehicles and trucks clog the road, as the largest highway freight 
bottlenecks (USDOT FHWA 2005a). 

As passenger cars and trucks compete for space on the highway system, commuter 
trains and freight trains compete for space on the railroad network in metropolitan 
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areas. The growth in rail freight is occurring at the same time rising fuel prices and 
environmental concerns are encouraging greater use of transit. 

Congestion also is caused by restrictions on freight movement, such as the lack of space 
for trucks in dense urban areas and limited delivery and pick-up times at ports, 
terminals, and shipper loading docks. One estimate of urban congestion attributes 
947,000 hours of vehicle delay to delivery trucks parked at curbside in dense urban 
areas where office buildings and stores lack off-street loading facilities (ORNL 2004). 
Limitations on delivery times place significant demands on highway rest areas when 
large numbers of trucks park outside major metropolitan areas each night waiting for 
their destination to open and accept their shipments (USDOT FHWA 2002). 

Bottlenecks cause recurring, predictable congestion in selected locations while the 
temporary loss of capacity, or nonrecurring congestion, is widespread and less 
predictable. Sources of nonrecurring delay include incidents, weather, work zones, and 
other disruptions. These nonrecurring, often-unpredictable, sources of highway delay 
have been estimated to exceed delay from recurring congestion (ORNL 2004). Weather, 
maintenance activities, and incidents have similar effects on aviation, railroads, 
pipelines, and waterways. Aviation is regularly disrupted by local weather delays, and 
inland waterways are closed by regional flooding and droughts. 

Additionally, freight congestion is caused by other factors that are considered either 
recurring if they are systemic problems or non-recurring if they represent an isolated 
event. Recurring and non-recurring sources of freight congestion include equipment 
shortages, short-term labor disruptions, and long-term shortages in key occupations 
such as truck drivers, inefficient operating practices at terminals and border crossings, 
and traffic backups at toll booths. Technology is reducing some of these sources, such as 
through electronic toll collection. 

Currently truck traffic is very costly to shippers compared to rail, and although it has its place in 
an international intermodal infrastructure, it is on the path to becoming increasingly more 
costly and inefficient. 

Shipping by Air 
 
The cost of shipping by air is by far the most expensive of all solutions, at the least 85 cent per 
ton-mile. Air transport like trucking has an integral role in international intermodal transport of 
goods because of its ability to move goods very quickly and reliably. Air transport is, however, 
incapable of transporting massive quantities of goods at a low cost. Though air transport is 
unparalleled in speed it is simply unable to provide the shipping quantities produced by sea, the 
shipping flexibility and maneuverability of trucking, or the shipping efficiency and cost of rail. 
Air transport can provide very low numbers of goods quickly, safely, and reliably and that is why 
it is essential for low volume expedient delivery of goods. 
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Shipping Cost Conclusion 
 

A complex network of sea, rail, truck, and air transportation with a particular focus on efficient 
intermodal transport of goods will create the best possible scenario for future shipping costs. In 
order to accomplish this freight rail must be utilized strategically to offset the economic waste 
from other forms of shipping. Shifting most of North America’s long haul freight to trains will 
save billions of dollars in fuel and operational costs and alleviate stress on roadways, thereby 
allowing truck and other forms of transportation to move more efficiently and cost effectively.  
 
Shipping by sea, although the preferred method for international shipping, becomes 
increasingly more expensive the farther ships must travel and the length of time they must 
spend in ports. As most containerships that North America receives are loaded with goods from 
Asia it is important to understand oceanic shipping routes (covered in section ?????? of this 
paper) and the costs associated with every mile of travel. Shipping by air is an important 
element in international shipping for its expedience and reliability, but is extremely cost 
inefficient. 
 
It becomes clear that solutions need to arise to handle new containership traffic and better 
utilize railways, without costing North America or the U.S. more than is feasible. From a 
shipping cost stand point it is understood that: 
 

1. Containerships need to find ways of greatly shortening travel routes. 
2. Highway congestion and growing fuel costs can be alleviated by moving more freight 

from trucks to trains. 
3. Air transport of massive quantities of goods is cost inefficient for international shipping. 
4. Overall, rail is the most cost advantageous option for land shipping infrastructure 

improvement and growth.  
5. Overall, containership ports are the most cost advantageous option for international 

shipping infrastructure improvement and growth.  
 
 
Cost of Maintenance 
 
In this section the basic costs associated with maintaining railway systems will be briefly 
assessed. 
 
There are many factors that contribute to the cost of rail maintenance including usage, types of 
trains utilizing the rail, the environment around the rail, parts replacement, and many other 
unpredictable factors such as earthquake damage and etcetera. United States Class I railways 
maintain their infrastructure through a mix of ordinary maintenance and periodic renewal of 
infrastructure components. Different railways use different proportions of ordinary 
maintenance and periodic renewal with little consensus as to the best combination. There have 
been many attempts to scientifically and mathematically calculate the exact figures for railway 
maintenance (Reference Illinois paper) but in general there are 4 main costs; rail and turnout 
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replacement costs, tie replacement costs, ballast replacement costs, and miscellaneous renewal 
costs such as bridge repair costs or disaster recovery funds. An Iowa DOT rail system planning 
document attempted to break their “cost per mile” of rail maintenance into these categories to 
better assess what costs would be. 
 
 

All branchlines in Iowa were evaluated to estimate the cost of upgrading to handle 
heavier rail cars. Even though Union Pacific plans to upgrade 500 miles of its branchlines 
by 2012, these lines were included in this evaluation. UP has already upgraded the 
Mason City line through Lake Mills to handle 286,000-pound loadings. There are 
approximately 2,130 miles of branchlines in Iowa that carry less than five million gross 
tons annually. For purposes of this assessment, Level 3 lines carry 1.0 to 5.0 million 
gross ton-miles annually, Level 4 lines carry 0.5 to 1.0 million annually, and Level 5 lines 
carry less than 0.5 million annually. Most of these lines have been upgraded in the past 
to handle cars with a weight limit of 263,000 pounds, generally with 90-pound rail. One 
major expense to upgrade these lines to carry the heavier loads is heavier rail. There are 
290 miles that have less than 90-pound rail and another 960 miles that have less than 
112-pound rail. Another critical need on these branchlines is the bridges that may 
require upgrading or possible replacement. The assumptions used to determine the cost 
of upgrading are as follows. This information was reviewed with the Iowa railroads and 
deemed reasonable. 
 
All turnouts would be replaced with a number 10, 115-pound turnout. Up to 1,000 cross 
ties per mile would be replaced to achieve a non-defective tie percentage of 75 percent 
after rehabilitation. 1,000 cubic yards per mile necessary for six inches of clean ballast 
under the ties would be added to provide good drainage and stability for the welded 
rail. 

 
 

Item Cost per Mile 

Rail and Turnout Replacement $170,000 

Tie Replacement $ 60,000 

Ballast Replacement $ 25,000 

Miscellaneous Renewal $ 10,000 

Total $265,000 

 
 

 

Generally speaking freight rail is much more cost efficient to maintain than North America’s 
roadways. It requires less materials, construction equipment, time, and money to construct one 
mile of rail in comparison with roadways. Though the cost varies for every mile of freight rail it 
is extremely cost efficient, yearly costs, from 2005 were around 4-5 billion dollars for rail whilst 
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the Federal Highway Administration estimated it needed $375 billion to fund repair and 
improvement projects for U.S. roadways. 
 

Local and International Economic Impacts of U.S. Freight Rail 

Local Economic Impacts 

Many states in the U.S. understand that having freight rail service is vital to their local 
economies and have created many opportunities for rail to thrive and grow because rail is such 
a significant part of their economic development and transportation programs. A quote from 
the Idaho Department of Commerce, “ Idaho’s economy, particularly in rural areas, relies 
heavily upon the freight-rail system to facilitate movement of the state’s  natural resources and 
manufactured products to local, national, and international markets. Most Idaho companies 
surveyed that ship by rail state that they could not exist without access to railroads.” reflects 
the importance of rail to many state departments of economic development, commerce, and 
agriculture.  
 
Rail can also be an important player in local economies by enhancing other businesses 
efficiency through services such as shipping goods from local industries in warehousing, 
distribution, and manufacturing. Rail provides opportunities to open new enterprises where, 
because of the lack of efficient transportation system, there could not have been an 
economically viable business. America's freight railroads employ nearly 190,000 well-paid, 
highly technical workers. The overwhelming majority of today's railroad employees are 
American union workers whose jobs cannot be off-shored. Railroad employees are also among 
the best-paid workers in American industry. Each year, U.S. freight railroads pay some $18 
billion in wages and benefits to their employees. 

In addition to the current workforce, freight rail supports more than 1.2 million people directly 
associated with the industry, such as manufacturers and supplier partners. Freight rail is so 
economically important to local economies that for every one freight rail employee there are 
4.5 other jobs created and supported. Rail supports jobs in construction, manufacturing, 
agricultural, retail, food service, health care, the arts and entertainment industries.  

Freight rail expansion also supports job growth by allowing for hundreds of thousands of 
person-years worth of labor. Based on Department of Commerce data, every $1 billion invested 
in freight rail expansion creates 20,000 jobs. Investing in rail creates jobs for local communities, 
boosts local economies, and provides an efficient shipping infrastructure for the future. 

Job Growth – The Effects of Public and Private Investment 

Rails potential to create jobs is advocated by states all over this nation attempting to keep their 
local communities economically viable. New rail extensions, even small ones, can employ 
hundreds of people and provide hundreds of thousands of person-years of labor. Rail 
operations and maintenance provides steady well paying jobs, in fact the average railroad 
employee made around $98,500 a year. As the economy rebounds and demand to move more 

http://www.msnbc.msn.com/id/20095291/


128 
 

goods by rail increases, railroads will provide a significant portion of the funding needed to 
accommodate growth and expansion. However, there will remain a funding gap that can be 
addressed through policies such as investment tax incentives and increased use of public-
private partnerships.  
 
In order to maintain job growth in local communities and enhance the viability of rail for the 
future a modal shift must take place, private and public sector cooperation with rail. 
“Partnerships offer a mutually-beneficial way for railroads and governments to solve critical 
transportation problems. If more freight were moved by rail, the public would benefit 
tremendously through lower shipping costs, reduced highway gridlock, lower fuel consumption, 
lower greenhouse gas emissions, and improved safety. Partnerships allow governments to 
greatly expand the use of rail while paying only for the public benefits. Railroads would pay for 
the benefits they receive. It’s a win-win-win for everyone involved.”  
Combining the technical and human resources of private rail owners with the vast program 
incentives that can be offered through only public entities makes for an extremely stable freight 
rail infrastructure. “In many cases, these partnerships only involve the public contributing a 
portion of the initial investment required to make a project feasible, with the railroad 
responsible for funding all future maintenance to keep the project productive and in good 
repair. Since railroads pay for the benefits they receive, public-private partnerships are not 
“subsidies” to railroads. Some transportation problems can’t be solved if each party acts alone. The 
answer is cooperation. Many potential rail projects would provide a combination of public 
benefits (such as decreasing highway congestion by taking trucks off highways) and benefits for 
freight railroads (such as enabling faster, more reliable train operations).” However, this 
synergistic relationship between public-private entities most benefits local economies with the 
creation and retention of jobs. With the added benefit of infrastructure improvement that this 
relationship provides it means that not only are jobs created now, but future jobs are 
continually assured through freight rail incentive programs provided by states. 
 
An example of just how many states are currently pushing for freight rail can be seen in the 
following article: 

CONNECTICUT 

Under Connecticut law, a passenger or freight railroad operating in the state may qualify 
for an exemption from the gross earnings taxes it owes to Connecticut in exchange for 
undertaking projects to preserve or improve its facilities (CGS § 13b-226 et seq. ) By 
November 1 annually, railroads seeking the tax exemption must submit to the 
transportation commissioner a list of the preservation and improvement projects they 
intend to undertake to qualify for the exemption. The commissioner must review the 
proposed projects, make any modifications to them he deems necessary, and issue a 
final list of tax exemption projects by December 31.  

When establishing the tax exemption projects for a railroad, the commissioner must 
consider the:  
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1. existing and prospective financial ability of the railroad to comply with the projects;  

2. tax exemption projects, if any, established for the railroad by any other state;  

3. plans, if any, recommended for the railroad by any committee or other group of 
public officers here or in any other state; and  

4. reports and recommendations, if any, proposed by the United States, any state, or 
any agency or commission relating to the railroad.  

Tax exemption projects must include one or more of the following:  

1. railroad track or facility improvement projects in Connecticut involving maintenance , 
rehabilitation, or construction of tracks, bridges, stations, or platforms or acquisition or 
rehabilitation of equipment used exclusively in Connecticut;  

2. light density freight line preservation in Connecticut, where the revenue and variable 
cost of such lines create the potential for abandonment; or  

3. intercity rail passenger service expansion in Connecticut.  

The transportation commissioner must make periodic inspections to determine the 
degree of compliance with respect to the tax exemption projects and must report 
annually by October 1 to the governor and the legislative transportation and finance, 
revenue and bonding committees.  

Each year, by March 1, the commissioner must certify to the governor the railroads that 
are in compliance with the program and eligible to receive the tax exemption. The 
commissioner must also submit a report on that date to the governor and the chairs of 
the Transportation Committee and the Finance, Revenue and Bonding Committee that 
describes the effect of the tax exemption provided during the preceding calendar year, 
the projects undertaken, and the degree of compliance by the participating railroads. He 
must also include (1) a summary of the financial condition of the participating railroads, 
(2) a list of all railroads not granted a tax exemption and the reasons for this, and (3) any 
recommended changes to the law.  

PROGRAMS IN OTHER STATES 

Wisconsin 

There are two programs in Wisconsin. One is the Freight Railroad Preservation Program 
and the other is the Freight Rail Infrastructure Improvement Program (Wis. Stats. , Sec. 
85. 08).  
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The Freight Railroad Preservation Program provides state grants for up to 80% of the 
cost to (1) purchase abandoned rail lines in an effort to continue freight service or 
preserve the opportunity for future rail service and (2) rehabilitate facilities, such as 
tracks or bridges, on publicly-owned rail lines. Eligible recipients can be a county, 
municipality, transit commission, railroad, or a current or potential user of rail freight 
service. For the current budget period (FY 2007-2009), a total of $ 22 million in bonding 
has been authorized by the legislature for use in this grant program. Since the program's 
beginning, more than $ 92 million in grants has been made.  

The Freight Railroad Infrastructure Improvement Program was added in 1992. The loan 
program allows the state to encourage a broader range of improvements to the rail 
system, in particular those on privately owned lines. It also provides funding for other 
rail related projects such as loading facilities. Loans can cover up to the entire cots of 
projects that:  

1. connect an industry to the national railroad system;  

2. make improvements to enhance transportation efficiency, safety, and intermodal 
freight movement;  

3. accomplish line rehabilitation; and  

4. develop the economy.  

To be eligible for a loan, a project must confer a public benefit and enhance economic 
development in the state. Program guidelines set parameters for doing a cost-benefit 
analysis for determining public benefit and for prioritizing projects for funding.  

Loans are funded from repayment of prior loans. Over $ 79 million in loans have been 
made through this program since it began in 1992.  

Michigan 

Michigan has two programs—the Michigan Rail Loan Assistance Program and the 
Freight Preservation and Economic Development Program. The Rail Loan Assistance 
Program involves no-interest loans for periods of up to 10 years. Loans may be made to 
railroads, local governments, economic development corporations, and current or 
potential users of freight railroad services. Loans are limited to a maximum of $ 1 million 
per project and per applicant. The loan recipient must provide a funding match of at 
least 10% of eligible project costs and this must be used before the state funds may be 
drawn upon. The rail loan fund operates as a revolving fund so that future loans are 
dependent on repayments.  
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Projects for receipt of rail assistance loans are evaluated for relative merit in 
conjunction with overall program goals. This process looks at a project's public benefits 
to safety and the economy. Typical factors that are considered are jobs created or 
retained, improved rail service to industrial and agricultural rail customers, elimination 
of grade crossings, and reductions in highway congestion. The Michigan Department of 
Transportation estimates that approximately $ 3. 3 million is available in the current 
year under this program.  

The Freight Preservation and Economic Development program provides either low-
interest loans or grants. They can go to transportation companies, private companies or 
local governments. The loans or grants can cover up to 50% of the rail freight portion of 
a project when the rail improvement facilitates economic development.  

Washington Rail Bank 

The Washington Rail Bank was created by the legislature in 2007 to promote economic 
development through advancing rail freight activities. The program seeks to fund 
smaller capital rail projects that help improve freight movement. Railroads, port 
districts, rail districts, private companies, and local governments are eligible to apply for 
funds, which take the form of interest-free loans. A total of $2.5 million has been 
authorized for the rail bank in the current biennium.  

A recipient can receive up to $ 250,000 for rail capital projects that must be matched by 
at least 20% of funds from other sources. Typical projects can include:  

1. development of strategic multimodal consolidation centers;  

2. purchase of rolling stock;  

3. improvements or additions to terminals, yards, roadway buildings, fuel stations, 
railroad wharves, or docks;  

4. communication operating system improvements or additions;  

5. siding track, railroad grading, or tunnel bore improvements or modifications;  

6. bridges, trestles, culverts, or other elevated or submerged structures.  

Mississippi Local Government Revolving Loan Program 

Mississippi law authorizes the Mississippi Development Authority to make low interest 
loans to counties or municipalities for the purpose of implementing freight rail service 
projects. These can involve the acquisition, construction, installation, operation, 
modification, or rehabilitation of any freight rail facilities. Loans can be made for up to a 
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15-year period at an interest rate that is one percent less than the Federal Reserve 
discount rate. Federal funds must be used to pay a minimum of five percent of the cost 
of each approved project. The development authority determines the maximum amount 
of any award. The law caps the maximum aggregate amount available to all counties at 
$ 8 million.  

Illinois 

The Illinois Rail Freight Program provides assistance to communities, railroads, and 
shippers to preserve and improve rail freight service. The program was established in 
1983. The program's primary purpose is to serve as a link between interested parties 
and to channel government funds to projects that achieve statewide economic 
development. It consists primarily of low-interest loans to finance rail improvements, 
but in some instances grants are provided. The program focuses on projects with the 
greatest potential for improving access to markets and maintaining transportation cost 
savings, and where state participation will leverage private investments to solve rail 
service problems. Projects are evaluated through a cost-benefit analysis. State funding 
for the program comes from general fund appropriations and through loan repayments.  

Maine Industrial Rail Access Program 

The purpose of the Maine Industrial Rail Access Program is to (1) stimulate economic 
and employment growth through generating new or expanded rail service, (2) preserve 
essential rail service where it is economically viable, (3) enhance intermodal 
transportation, and (4) preserve rail corridors for future transportation use. Private 
railroad companies, municipalities, counties, non-profit organizations, and private 
enterprises wanting to avail themselves of rail freight transportation are eligible to 
apply. Eligible projects fall into four categories—rehabilitation, new siding 
improvements, right-of-way acquisition, and intermodal facility construction. The 
program provides financial assistance for up to 50% of project costs.  

The project evaluation process rates potential project recipients in these 10 categories: 
(1) job retention or creation, (2) new investment, (3) intermodal efficiencies, (4) size of 
private cost share, (5) anticipated decrease in air emissions, (6) anticipated decrease in 
highway maintenance costs, (7) anticipated decrease in highway congestion, (8) 
transportation and logistics cost savings, (9) improvements in rail service, and (10) 
benefit-cost ratio.  

Annual funding levels are determined based on amounts specified in the publicly-
approved general obligation bond act, which currently is about $ 1 million.  

New Jersey 
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New Jersey provides funding for capital improvements that result in the continuation of 
economically viable rail freight services through its Rail Freight Assistance Program. 
Projects must show a positive cons-benefit-cost ratio taking into consideration factors 
like job creation and increased railroad revenue. Project sponsors are required to 
continue freight service on the improved area for at least five years after completion of 
the project. Projects can be for acquisition of rail lines or property, rehabilitation 
assistance, or facility construction. However, state financial assistance cannot be used to 
subsidize operating costs.  

Projects funded through this program are included as part of the state's annual State 
Rail Plan. Grants for rehabilitation or construction projects are for 90% of costs with the 
remaining 10% matched from the railroad or other project sponsor. However, for state-
owned lines, up to 100% of the rehabilitation costs can be covered.  

Since 1994, more than $ 65 million has been provided for rail projects through the State 
Rail Plan. In 2008, the plan contains 17 new projects totaling more than $ 23. 6 million.  

Pennsylvania 

The Pennsylvania Rail Freight Assistance program seeks to provide financial assistance 
for rail freight infrastructure improvement to (1) preserve essential rail freight service 
where economically feasible and (2) preserve or stimulate economic development 
through generation of new or expanded rail freight service. Funding is allocated from 
the state general fund. Matching grants can be made to railroad companies, 
transportation organizations, municipalities, municipal authorities, and users of rail 
freight infrastructure.  

The maximum state funding for any project is $ 700,000 or no more than 70% of actual 
project cost, whichever is less. Projects can be for maintenance, construction, or a 
combination of both. However, funds cannot be used for acquiring land, land rights, 
buildings, or building materials to construct new buildings. The program is funded at 
approximately $ 8. 5 million annually.  

In addition to the rail freight assistance program, Pennsylvania provided another $ 20 
million in 2007 for seven railroads and five businesses in its capital bonding program. 
Several of the grants provide local businesses with connections to rail lines. Others are 
for infrastructure rehabilitation.  

Another program in Pennsylvania is its Infrastructure Bank, which was established in 
1998. Loans are made at one-half the prime lending rate for a period of up to 10 years. 
Infrastructure Bank loans are currently being made at a 3% interest rate. Eligible 
borrowers can be municipalities, counties, transportation authorities, economic 
development agencies, non-profit organizations, and private corporations. All types of 
transportation infrastructure projects compete for these loans, not just rail.  
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Minnesota Rail Service Improvement Program 

The Minnesota Rail Service Improvement Program draws its funding from both state 
general fund appropriations and general obligation bonding. It has five program 
components. The Rail Line Rehabilitation Program provides low- or no-interest loans to 
railroads to rehabilitate and preserve rail lines. When it completes the rehabilitation 
project, the railroad repays the state on a negotiated per-car basis or at a 
predetermined fixed rate. Loans are for up to 70% of project costs.  

Other program components include:  

1. the Rail Purchase Assistance Program, which helps regional rail authorities purchase 
rail lines if a financial analysis shows it can operate profitably, purchase and 
rehabilitation costs will not exceed benefits, and the authority can operate the line 
capably or can contract with a capable operator;  

2. Rail User and Rail Carrier Loan guarantee Program, which helps shippers and carriers 
to obtain loans for rail rehabilitation and capital improvements by guaranteeing up to 
90% of the loan;  

3. Capital Improvement Loans, which lend rail users up to $ 200,000 or 100% of costs, 
whichever is less, to improve rail facilities, track connections, or loading, unloading, or 
transfer facilities; and  

4. Rail Bank Program, which is used to acquire and preserve rail lines for future state, 
public, and commercial transportation needs.  

The capital improvement loan portion of the program is used on a regular basis. The 
other program areas are used on an as-needed basis.  

Ohio Rail Development Commission 

The Ohio Rail Development Commission was established in 1994 as a component of the 
Ohio Department of Transportation. Its purpose is to provide assistance to companies 
for new rail and rail-related infrastructure with the goal of promoting retention and 
development of Ohio companies through the use of effective rail transportation. 
Companies who are considering adding rail to existing operations are also eligible for 
assistance. The commission works with the Ohio Department of Development and other 
public and private development related organizations to provide assistance to these 
companies.  

Grant funding is generally limited to projects where significant job creation or retention 
(25 or more jobs) is involved. Grantees must commit to job creation or retention 
numbers and rail usage. Loan financing is available to qualified applicants even if jobs 
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are not being created or retained. The standard loan package is a five year loan at an 
interest rate equal to two-thirds of the prime rate.  

Virginia 

Virginia created a Rail Enhancement Fund in 2005. The fund provides a dedicated 
revenue stream for passenger and rail freight improvements at a level of $ 23 million 
annually. Use of the funds requires a minimum matching contribution of at least 30%, 
which must come from non-state sources such as railroads, local governments, or 
regional authorities. Projects are selected by the Commonwealth Transportation Board 
based upon the recommendations of the Rail Advisory Board. Funding can be used for 
creating additional track and capacity, track and infrastructure improvements, and 
improved intermodal facilities, and passenger rail initiatives.  

Besides this fund, Virginia also has a Rail Industrial Access Program which it began in 
1987. This program provides funds for new or improved access to a business for freight 
delivery. Businesses that want to participate must complete an application that is 
reviewed by the Economic Development Group of Virginia. The program provides for 
financial assistance to localities, businesses, or industries seeking to provide freight rail 
service between the actual site of an existing or proposed commercial facility and a rail 
carrier's tracks. The first $ 100,000 grant to any one project requires no match from the 
business. Any additional funding above that level requires a one-to-one match. The 
program typically receives funding of $ 1 million to $ 3 million annually. Unused funds 
do not carry over, but are used for highway industrial access projects instead.  

Virginia's third program is its Rail Preservation Grant Program. This provides grants or 
loans for the purpose of preserving short line railroad operations in the state. Funds can 
be provided to local governments, authorities, agencies, transportation commissions, or 
non-public sector entities on a 70% state and 30% local matching basis. Funding to large 
railroads may be in loan form. However, funds cannot be used for general railroad 
operating expenses. Funding to short line railroads can be either loans or grants to 
purchase or refinance operating railway properties.  

 
 

This list of states trying to enhance, build, or repair rail infrastructure continue to grow 
throughout the United States and North America; states and countries around the world are 
driven to promote the creation and utilization of freight rail because it creates jobs, boosts local 
economies, and fills an important place in the intermodal transportation of goods. Projects all 
around the U.S. have the potential to or have provided jobs for thousands of people, a few 
examples are as follows: 
 
Minnesota - Chicago Hub Network has potential to create 1,570 new jobs 
Alaska – Alaska Canada Rail Link has potential to create 31,500 new jobs 
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Mississippi – Mississippi River Corridor Project has potential to create 1,500 new jobs 
Florida – Sunrail Project has potential to create 11,523 new jobs 
Pennsylvania – Freight Rail Reinvestment Project has potential to create 1,290 new jobs 
Virginia – Proposed Virginia High Speed Rail has potential to create 185,500 new jobs 
 
This list of potential projects is increasing every year as the importance of freight rail becomes 
more apparent and the potential for creating jobs cannot be ignored. 
 
The Local Economic Benefit of Rail and Sea Port Synergy  
Local economies benefit from freight rail’s ability to create jobs, improve transportation 
infrastructures, and provide the shipping for valuable goods in massive quantities. Rail must 
acquire these massive goods from somewhere and more often than not that somewhere is 
local sea ports. The ports receive goods from international locations on various sizes of 
containerships. There are many economic benefits of creating, operating and maintaining these 
ports for local communities and, like rail, they create many jobs and provide huge economic 
opportunities; but without a direct rail connection to transport goods medium or long 
distances, ports cannot be prosperous.  
 
This is why synergy between ports and rail is important; rail is currently the only efficient 
solution to tackle the transport of the massive number of goods that containerships bring. 
Overseas trade, especially between Asia and America, is by far the biggest economic driver for 
ports in the U.S. and with the mammoth cost of shipping goods from point A to point B America 
needs to take a look at making its ports more efficient. "The tremendous growth in overseas 
trade volumes moving through our ports in the past decade has been a huge boon to the 
American economy," said Kurt Nagle, president and chief executive officer for the American 
Association of Port Authorities.  "The jobs these imports and exports create are spread 
throughout the country, not just in port cities, making them a vital part of our nation's 
economic fabric."  
 
In 2007 a comprehensive report was released that detailed the economic impact of ports in the 
U.S.; the results of that report are as follows: 

Last year, United States deep-draft seaports and seaport-related businesses generated 
approximately 8.4 million American jobs and added nearly $2 trillion to the economy, 
according to a just-completed study by a Lancaster, Pa.-based business consulting 
service that specializes in port-sector economic impact studies. 

Based upon 2006 U.S. port cargo statistics and thousands of recent port-sector 
interviews, Martin Associates late this month completed an in-depth study into the 
economic impacts of coastal and Great Lakes ports, examining aspects ranging from jobs 
and wages to business and tax revenues. Of the 8,397,301 Americans working for ports 
and port-related industries in 2006, nearly 7 million were employed by firms involved in 
handling imports and exports, such as retailers, wholesalers, manufacturers, distributors 
and logistics companies. 
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"The tremendous growth in overseas trade volumes moving through our ports in the 
past decade has been a huge boon to the American economy," said Kurt Nagle, 
president and chief executive officer for the American Association of Port Authorities.  
"The jobs these imports and exports create are spread throughout the country, not just 
in port cities, making them a vital part of our nation's economic fabric." 

In addition to citing employment numbers, Martin Associates' new study also shows 
that businesses providing goods and services to U.S. seaports directly and indirectly paid 
$314.5 billion in total wages and salaries. Of this total, $207.4 billion came directly from 
businesses involved in handling international waterborne commerce. Moreover, the 
2006 report shows that port-sector businesses generated a high rate of economic 
output, with business revenues and the value of the goods and services they provided 
totaled $1,976.4 billion, or nearly $2 trillion.  

In addition, port-sector businesses paid more than $102 billion in federal, state and local 
taxes in 2006. 

 "Compared to the last study we developed in 2000 (based upon 1999 data), these 
figures indicate a significant increase in the financial benefits that the port industry 
provides the American economy," said Dr. John C. Martin, president of Martin 
Associates, "This new report shows that port-related activities are contributing to the 
economy in record numbers." 

With a doctorate in economics from George Washington University and having 
performed more than 300 individual economic impact analyses and port strategic and 
master plans for ports throughout the country in his 30 years in business, Dr. Martin is 
widely regarded as a leader in port market and economic studies. 

Looking specifically at employment in the nation's seaports, the study shows that 
507,448 Americans held jobs such as terminal operators, longshoremen, freight 
forwarders, steamship agents, ship pilots, tug and towboat operators, chandlers, 
warehousemen, as well as jobs in the dredging, marine construction, ship repair, 
trucking and railroad industries. These direct port-sector jobs supported another 
630,913 induced jobs due to purchases of food, housing, transportation, apparel, 
medical and entertainment services.  

Also included as induced jobs were those with local, state and federal agencies 
providing support functions such as education and municipal services. The port-sector 
firms providing direct services to the cargo and vessel activity at the nation's seaports 
made $26.3 billion in purchases to support their direct activity, supporting another 
306,289 indirect jobs. These include, for example: jobs with suppliers of parts and 
equipment; firms providing maintenance and repair services to the businesses 
dependent on port operations; utilities providing services to marine terminals; and 
office supply firms. 
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"One thing that isn't obvious in the new report is that port-sector jobs tend to pay 
above-average wages, which is important to ensuring America remain a strong 
economic force in the global community," said Dr. Martin.  In his 2006 report, Dr. Martin 
found that the number of direct, induced and indirect jobs from business activities at 
our nation's ports stood at 1,444,650, and the earnings and consumption dollars from 
those jobs came to $107.1 billion. Overall, he said port-sector workers today earn, on 
average, about $50,000 a year, which is $13,000 more per year than the National 
Average Wage Index, as computed by the Social Security Administration. 

The study was developed using individual economic impact models that Martin 
Associates has developed for the majority of the nation's seaports. These models are 
based on interviews with more than 10,000 port tenants, maritime service providers, 
trucking firms, railroads, terminal operators, towing companies, pilot associations and 
other port-related entities. The models were updated using 2006 import and export 
data provided by the U.S. Maritime Administration (MARAD), as well as port-specific 
data for domestic cargo shipments handled at the ports but not included in the 
international cargo data provided by MARAD.  

 
8.4 million jobs is a huge, and without rail to efficiently transport a vast majority of those goods 
the number of jobs would be much less. Ports are however, as a whole very congested and rail 
nor truck cannot assuage this congestion fast enough. Rail and truck freight carriers struggle to 
pull as many goods as they can from ports in order to deliver them as fast as possible; this 
traffic is harmful to ports as shippers begin to look for other less congested port solutions. In 
response to this congestion ports on the west coast of North America have slowing been 
creeping further north to facilitate quicker access to Asian markets, in addition to taking the 
traffic from Asian shippers. 
 
Although there has been a move to locate ports further north and closer to Asian markets, 
there is also the issue of having access to rail, without it is not feasible to develop a port 
infrastructure. Again the synergy between ports and rail is called forth; without freight rail a 
port will fail, and if freight rail did not have a connection to any ports it would fail in kind. For 
this reason it becomes very complicated issue, do you create a port anyway and form a whole 
new rail system to support it; do you extend rail to the future site of a port and rely on public-
private sector investors to invest in port development? 
 
The Port of Prince Rupert’s (the west coast’s northern most port) solution was to build and 
continuously expand their port, but it was easily connected to the near by Vancouver rail 
system. Los Angeles and San Francisco expanded in much the same way until their ports could 
not expand any further and are now congested with no room to grow. In addition to there 
being few remaining places connected or rear rail, there are also very few places that have the 
natural deep water areas in which it is feasibly to establish new ports 
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 The Western United States has only 4 major ports with natural deepwater harbors and 
the necessary intermodal infrastructure, rail and interstate highways: Seattle to the 
extreme north, San Francisco to the middle, and Los Angeles and San Diego serving the 
south.  

 All of these ports serve the lucrative and growing shipping business from China, Japan, 
Korea and other countries of the Asian rim.  

 The two southernmost major US ports of Los Angeles (San Pedro) and San Diego have 
already reached, or will soon reach, the limits of their capacities and there is no room 
for expansion.  

 This has caused the Mexican government to look seriously into building a major sea port 
to take advantage of Asia trade. But such a sea port cannot be just anywhere on the 
west coast --- it must be far enough north that it also provides efficient access to the 
wealthy US market.  

 There are no railroads or major highways or other significant infrastructure in Baja 
California which would facilitate such a port being built there.  

 The intermodal traffic and border security in California is already overloaded, and there 
is no room to expand.  

Knowing that sea ports and freight rail systems generate tremendous local economic benefits 
and yet not having any foreseeable solution is the topic of some debate all over the U.S., 
Mexico and Canada. 
 
Freight Rails Overall Economic Impact for Local Economies 
 
Freight rail brings with it direct employment, indirect employment, local economic stimulation, 
new opportunities for entrepreneurs, competitive global positioning and raises the standard of 
living for entire communities. Freight rail needs access to sea ports to distribute goods and if 
both ports and rail work together in a local area their total economic impact is much stronger 
than it would be with rail alone. 
 
Rail provides and supports millions of well paying jobs every year with the potential to create 
millions more as public and private entities strive to grow the advantageous freight rail system. 
However the question still remains, “Where and how do you strategically establish or enhance 
freight rail and sea port infrastructure to best benefit local economies and the international 
economic communities?” 
 
International Economic Impacts 

According to a recent report entitled "Transportation - Invest in America: Freight - Rail Bottom 
Line Report", prepared by the Association of State Highway and Transportation Officials 
(AASHTO) freight rail effects the international economy and its shippers because: 

 40% of intercity freight ton-miles are handled by rail.  
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 Rail freight moves over 600 miles on an average trip, while the average truck trip is 
about 245 miles.  

 92 billion truck-vehicle miles of travel would be added to the nation's highway system 
without our rail freight system.  

 This additional truck traffic would cost federal, state and local transportation agencies 
an additional $64 billion over the next 20 years.  

 If all rail freight were shifted to trucks, it would cost shippers an additional $69 billion 
per year - or $1.4 trillion over the next 20 years.  

 Rail freight provides shippers with cost-effective transportation, especially for heavy and 
bulky commodities.  

 Rail is also a preferred mode for hazardous materials shipments because of its positive 
safety record.  

 Rail freight can be a critical factor in retaining and attracting manufacturing industries 
(and jobs) that are central and regional economies.  

 Rail freight carries 16% percent of the nations' cross-border trade.  

 Intermodal freight-rail service is critical to the global competitiveness of U.S. industries.  

 Rail freight is fuel-efficient and generates less air pollution per ton-mile than trucking.  

 Rail freight is vital to military mobilization and provides critically needed transportation 
system redundancy in national (and state) emergencies.  

 The rail industry today is stable, productive and competitive, with enough revenue and 
profit to operate, but not enough to replenish its infrastructure quickly or grow rapidly. 

Beyond the clear and diverse economic benefits that rail provides to international shippers with 
its many efficiencies, it is important to understand that freight rail still needs improvement. 
Improvements will come from public-private investment and intensive programs along with the 
strategic creation, extension, and repair of United State’s freight rail systems. Rail freight 
shipping is not now and will never be a solely one economy endeavor, successful future rail 
projects need to account for local economies, national economies, and the global implications 
of all new rail projects. Bolstering local economies in the U.S. with freight rail systems does no 
mean that it must directly provide economic benefits to China, however, extending rail in a 
community means increasing international market reach, which helps local economies and the 
international originators to cost effectively provide their goods to new markets; or vise versa 
where a new rail extension my provide new manufactures, miners, or retailers a new way to 
ship products not just within their local community but to international locations as well, this 
again helps both local and international economies. 

Mining Sectors Solution to Poor Transportation Infrastructure: The Proposed Alaska 

Canada Rail Link and Port Expansion 

 
What is the Alaska Canada Rail Link? 
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The Alaska Canada Rail Link (ACRL) is the railroad link from Alaska to the rest of the North 
American rail system (from Alaska to Canada and down to lower 48 states) and has been under 
consideration since the Alaska Railroad was started in 1914.  

There have been many attempts to determine where the real value is in the rail link, and there 
have been equally as many plans to support each theory. The vast majority of these studies 
tend to focus on regional 
prospects and direct benefits to 
relatively small groups of people. 
Single states in the U.S., groups of 
people in Canada, people in the 
mining industry, benefactors of 
the proposed natural gas pipeline, 
and so many others have lobbied 
and reported on every facet of the 
individual benefits of the rail link. 
Suffice it to say that many 
individuals would benefit and 
profit from the existence of the 
link, however, developing a 
complex global view that details 
the benefits a huge portion of the 
international market could share 
and the millions of people who are 
directly or indirectly tied to it will, 
most likely, provide a significantly 
more feasible plan.  

This report will focus on 
international trade patterns 
between the U.S., Asia, Canada 
and Mexico in tandem with the 
overarching economic, efficiency, 
environmental, and cost elements 
associated with the ACRL’s 
construction. The report will 
reconstruct and elaborate upon in-depth information acquired from local Alaskan studies, 
Canadian studies, and others from around the world to form the “best possible case” for the 
links creation. 

Taking on containership traffic from Asia is the crux of the ACRL Project if it is to come to 
fruition. This inherently requires elements of international cooperation with, and political 
affirmation of the project, which will only come if all regions and entities can find value. Value 
for this project has often been solely measured in monetary amounts when there are many 
other factors that need equal consideration such as; security enhancements, speed & 
availability development, local/international job creation numbers, transportation 
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infrastructure improvements, environmental/sociological impacts, capacity increases, 
intermodal transport improvement, and the ACRL’s position in future projects.  

 

Brief Narrative of the Evolution of Rail and the ACRL in Alaska 

A brief history of rail in Alaska is an important starting point in order to discuss the over all plan 
for the proposed ACRL and how it can, strategically, be accomplished.  

The White Pass & Yukon Route Railroad, from the port of Skagway, Alaska to 
Whitehorse, Yukon was completed in 1900 by private investors. The Alaska Railroad was 
built by the US federal government in 1914-1923 and taken over by the State of Alaska 
in 1983. This railroad connects ports near Anchorage with the interior of Alaska around 
Fairbanks. Neither railway has a link to the North American Rail system, except by sea 
going barge.  

Interest in further railroad development has been maintained from the beginning, and 
there have been many public and private efforts and schemes to build a link to the 
south. None have produced any operating railways.  

A study was conducted by the US War Department in 1942. It estimated that a rail link 
could be built in two years with 17,000 men. The project was abandoned primarily 
because the time was considered too long, and the Alaska Highway was built instead.  

A second study was conducted in Canada in the late 1960’s, at a time when national 
interest in development of the Northwest was very high. It was estimated that a rail 
route into Yukon could be built for $400 million, without a link to the Alaska Railroad. 
No construction was funded.  

More recently, in 2000 then US Senator Frank H. Murkowski of Alaska introduced the 
Rails to Resources bill in the US Senate. The bill proposed to fund an international 
commission to study the possibility of a rail link from B. C. to the existing Alaska 
Railroad. The bill was passed and authorized $6 million for the study.  

The US government then invited Canada to participate in the commission. Canada did 
not respond immediately, but the Yukon government recognized the importance of the 
project to its own economy. Yukon commissioned a review to confirm that is was an 
appropriate time to conduct such a study.  

In 2005, Premier Fentie and Governor Murkowski met with Prime Minister Paul Martin 
to discuss the project. The Prime Minister expressed support on behalf of the Canadian 
federal government, and the Minister of Transportation concurred.  

In March of 2005 Governor Murkowski and Premier Fentie signed a Memorandum of 
Understanding to initiate the Alaska Canada Rail Link Feasibility study. Past studies have 
made the case that resource deposits in Alaska, Yukon, and British Columbia were the 
primary benefits that the rail link would provide with very little emphasis on global trade 
and the necessity of having the rail link in Alaska. Although global trade dynamics have 
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been mentioned in previous studies, it has always been briefed as a “long term” 
possibility that was not a heavily weighted portion. 

The evolution of rail and the proposed ACRL in Alaska has currently ceased to make progress 
due to the lack of international focus. Current mining of minerals inside the state is insufficient 
to prompt an $11 billion dollar project; the export value is simply to low and would fail to pay 
back the cost of the rail system effectively. As was stated in the most recent 2006 report, the 
“Alaska Canada Rail Link Phase 1 Feasibility Study,” there has been very little emphasis on 
global trade, which is the most important aspect of the project.  

Project Overview 

The proposed ACRL would be comprised of approximately 1,500 miles of new freight rail track 
that will connect Delta Junction, Alaska to Fort Nelson, Canada. This would be the first link-up 
of the Alaska rail system with the rail grid of the rest of continent. This would also be the first 
time that the many ports in Alaska would have a direct connection to the rest of North America. 
The project would be designed entirely around the concept of international trade; this being 
accomplished by leveraging the routes of containerships that move massive quantities of goods 
and providing them with the shortest distances from Pacific ports such as Japan, China, Korea, 
and Russia. This approach would likewise utilize the vast minerals and fossil-fuel wealth of the 
region, but this would be for development, not simply extraction. 
 
The ACRL will have a continuing construction program to progressively expand the U.S. and 
Canadian railroad network to bolster local economies (where otherwise there would be no 
economic development) by allowing small cities like Whitehorse to build rail yards, resupply 
stations, mining exportation sites and other local infrastructure improvements that, without 
rail, would not be viable. Programs to consistently improve the rail line to increase capacity and 
electrification of the railroad lines is expected to be implemented in order to reduce unit 
energy and maintenance costs as well as to support regional economic development for the 
native reserves (such as First Nations) and other communities. 
 
In addition, it is expected that passenger traffic is expected to add 5-10% to the railroad 
revenue base for tourist and cruise trains, plus online passenger services for business and 
pleasure.  
 
The three commodities most likely to add to the freight traffic base for the Alaska-Canada rail 
connector are crude oil and petroleum products as one category, intermodal trailers and 
containers as a second category, and local products such as products from resource extraction 
and other locally made products. The ACRL will open a door for entrepreneurship in both Alaska 
and Canada by providing the ability to ship goods, cost effectively, where there may not have 
been the ability to ship goods before. The proposed ACRL will then have the ability to serve as 
the engine for the overall economic development of Alaska and Northwest Canada; the 
economic implications will be especially influential for the native reserves and communities 
along the route where new energy facilities, mines, forestry operations, and industrial facilities 
would be located. 
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The expected freight traffic volumes to be generated by utilizing the ACRL are very high as it will 
carry a significant percentage of goods from Asia and other Pacific shippers. The overarching 
plan for the rail system is to continuously provide improvements and eventually expand the 
Alaskan rail system to the west to prepare for the, seemingly inevitable, Bering Strait tunnel. 
The Bering Strait tunnel would exist between Russia and Alaska and would join all major 
economic hubs, from London to New York, and everywhere in between. The completion of the 
ACRL will put international pressure on the Bering Strait tunnel’s creation, because without the 
ACRL the tunnel will not be created. 
 
The ACRL would take advantage of the ports of Point Mackenzie, Anchorage, Seward, Whittier, 
and Skagway to distribute goods from Asian containerships to the rest of the United States. The 
ACRL will also connect all of Alaska’s major ports to the manufacturing, surface transportation, 
and population center of the US and Canada. Port congestion on the West Coast of the US and 
Canada will continue as port sites are limited and as trade growth in the Pacific Rim is expected 
to continue for the foreseeable future. The Alaska port connection will help mitigate this 
congestion in the future. Speed and reliability are increasingly valuable in the just-in-time, 
global economy. This will also reduce costs and delays that result from land to sea, sea to land 
commodity transfers. 
 

 The proposed ACRL would create over 1,045,000 working years of labor. 

 The proposed ACRL would create an estimated 150,000 new high paying jobs, typically 
earnings around $50,000 – $75,000 a year. 

 The proposed ACRL would create $5,000,000,000 in new wages. 

 The proposed ACRL would make Alaska an international hub for the exchange of goods 
and could (based on acquiring 10% of west coast port traffic) save Asian shippers 
approximately: 

o USD $759,110,400 in annual savings from shipping to LA/LB or; 
 

o USD $332,110,800 in annual savings from shipping to Prince Rupert or; 
 

o USD $1,636,831,800 in annual savings from shipping to New York 
 

 The proposed ACRL would allow Alaska and Canada to ship out an estimated $170 
billion in domestic products. 

 The proposed ACRL would save Alaska $41 billion in transportation cost cuts for 
mineral resource production. 

 The proposed ACRL would create new entrepreneurship opportunities (in both rural and 
urban Alaska) otherwise unavailable without direct transport of goods to international 
markets. 

 
The ACRL will provide new international direct and indirect value: 
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 During the construction of the ACRL  

 During  the operation of the ACRL  

 By increasing wages and lowering the cost of living  

 By expanding and enhancing the oil and gas industry to make money and create jobs 

 By expanding and enhancing the resource extraction industry to make money and 
create jobs 

 By expanding and enhancing the tourism industry to make money and create jobs 

 By expanding and enhancing the global shipping industry to make money and create 
jobs 

 By enhancing the environmental benefits of international/national trade through 
increased use of rail instead of containership, truck, and airplane. 

 By expanding and enhancing the operating ability of Alaskan ports to make money and 
create jobs 

 By creating a transportation infrastructure to help induce the creation of the Bering 
Strait Tunnel  

 By providing opportunities to create new jobs and commerce in the global community 
over the next 40-50 years 

Alaska’s Strategic Global Position 

The economic climate in Alaska is currently reliant on the “three legged stool” with oil, 
tourism/resource extraction, and federal money. Each leg suffers from unsustainable or 
stagnant operation, thus leading to an inevitable, all be it slow, collapse of the stool. Of coarse 
this situation can be rectified by enhanced participation by any of the three legs but economic 
diversity is severely needed to have an economically progressive state with a more strategic 
global position. 

This is why the proposed Alaska Canada Rail Link (ACRL) is so important to Alaska, it gives it a 
strategic global position. In past studies the creation of the ACRL has been looked at from a 
regional focus try to elaborate upon how particular areas of the state would benefit; as they 
exist now, none of the “three legs” could gain enough value from the ACRL to spark its plans to 
come to fruition. This is not to say that particular areas in Alaska would not reap incredible 
benefits from the link, but a global focus on the project will help produce more key 
stakeholders, in more countries, with more influence, all pushing for the project to happen, 
thereby benefiting more members of the global marketplace, not just certain Alaskans.  

In order to understand the importance of Alaska’s potential strategic position in the global 
community it is important to start by looking at its 4 deep water capable South Central ports 
(illustrated below). 
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Each of these ports is significant because they are capable of being converted to fully functional 
deep water ports. A deep water port is a port capable of fully accommodating Panamax sized 
containerships (currently the largest on the planet). Each of these ports is capable of handling 
the Panamax ships with infrastructure modifications, in fact the Ports of Seward and Whittier 
already handle traffic from some of the world’s largest cruise ships. In addition the Port of 
Anchorage already handles smaller containership traffic and the newly established Port at Point 
Mackenzie has tremendous area in which to construct port facilities as well as the ability to 
handle Panamax and Cape sized vessels. 

 The importance of these ports in the global community stems from the fact that containership 
traffic from Asia passes only 300 miles away from Alaska’s coast towards the larger ports in 
Canada, Seattle, San Francisco, and Los Angeles. It is this traffic that places Alaska in such an 
opportunistic geographical situation; Alaska is capable of handling a large portion of these 
containerships (10%), and with 40% of all consumer goods being transported from Asia to 

Whittier 

Seward 

Point Mackenzie 

Anchorage 
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Californian ports, it is feasible to say that Alaska could acquire  a large enough percentage to 
fuel a new economic sector in Alaska. 

 

Indicates one or more 

major ports. 

 

Indicates direction and 

basic travel path of 

container ships from Asia. 

 

Indicates basic railway 

outline from identified 

major port locations. 

Basic Railway Distribution Model with Container Ship Travel Outline 

 

Utilizing Anchorage as a model we can see the actual distance advantages and time advantages 
associated with utilizing Alaska’s strategic geographic location (courtesy of GHK and Norbridge : 
Shipping Cost Analysis - The North Pacific Rim Trade Corridor Study): 

ASSESSING COMPETITIVENESS: POA'S ADVANTAGES 
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The sea distances between North American West Coast ports, including 
Anchorage, and the main Far East ports are shown in Table 3. Anchorage's 
distance advantages relative to other North American ports are shown in Table 4. 
As shown, Anchorage's advantage over the dominant ports of LA/LB is about 1500 
nautical miles. The sea voyage times between North America west coast ports 
and the main Far East ports are given in Table 5. They assume a vessel speed of 
24.5 knots. Anchorage's sea voyage time advantages relative to other North 
American ports are given in Table 6. 

Anchorage's advantage over the dominant ports of LA/LB is about 2.6 days. 

 

Table 3 Sea Distances (N miles) 

 

From: Yokoham

a 

Kobe               

Shanghai 

Shanghai HK 
To:     
Anchorage 3,320 3,596               

4,173 

4,173 4,830 
LA/LB 4,842 5,137               

5,708 

5,708 6.363 
Prince Rupert 3,825 4,101               

4,678 

4,678 5,355 
Vancouver 4,284 4,554               

5,114 

5,114 5,760 
New York 10,587 10,867             

11,471 

11,471 11,587 

Table 4 Anchorage's Distance Advantages (N Miles) 

 

From: Yokoham

a 

Kobe Shanghai HK 
To:     
Anchorage 0-Baseline 0-Baseline 0-Baseline 0-Baseline 
LA/LB 1,522 1,541               

1,535 

1,535 1,533 
Prince Rupert 505 505                  

505 

505 525 
Vancouver 964 958 941 930 
New York 7,267 7,271 7,298 6,757 

Table 5 Sea Voyage Times (days, one direction) 

 

From: Yokoham

a 

Kobe               

Shanghai 

Shanghai HK 
To:    
Anchorage 5.6 6.1                   

7.1 

7.1 8.2 
LA/LB 8.2 8.7                  

9.7 

9.7 10.8 
Prince Rupert 6.5 7.0                  

8.0 

8.0 9.1 
Vancouver 7.3 7.7 8.7 9.8 
New York 18.0 18.5 19.5 19.7 
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Table 6 Anchorage's Sea Voyage Time Advantages (days, one direction) 

 

From: Yokoham

a 

Kobe               

Shanghai 

Shanghai HK 
To:     
Anchorage 0-Baseline 0-Baseline 0-Baseline 0-Baseline 
LA/LB 2.59 2.62 2.61 2.61 
Prince Rupert 0.86 0.86 0.86 0.89 
Vancouver 1.64 1.63                 

1.60 

1.60 1.58 
New York 12.36 12.37               

12.41 

12.41 11.49 

SHIPPING COSTS 

The costs of serving Far-East/US West Coast routes via Anchorage and competing 
ports are calculated in detail in Appendix I and summarized in Table 7.1 

Shipping Shipping Costs, $/TEU, in 

One Direction ($ per TEU) 

 

 2000 
TEU 

4000 
TEU   

6000 
TEU 

8000 
TEU 

Anchorage     
 Kobe 622 550 584 579 
 Yokohama 617* 546 532 497 
 Hong Kong 605 592 563 547 
 Shanghai 563 490 523 499 

Prince Rupert    
 Kobe 649 576                 

609 

609 585 
 Yokohama 644 571 605 582 
 Hong Kong 821 808 764 740 
 Shanghai 572 572 530 506 

Vancouver     
 Kobe 736 736 694 670 
 Yokohama 731 657 690 666 
 Hong Kong 903 814                 

850 

850 819 
 Shanghai 659 657                 

614 

614 590 
LA/LB     

Kobe 747 745 702 678 
Yokohama 742 740 698 674 
Hong Kong 915 814 835 804 
Shanghai 765 667 688 659 

New York     
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   Kobe 851 779                 

731 

731 725 
Yokahama 846 775                 

745 

745 704 
Hong Kong 1.068 934                 

877 

877 847 
Shanghai 1,183 1,007              

927 

927 882 

* This could be reduced to $520 if ship speed were raised to 25 5 knots 
instead of the 24 5 knots assumed for ail other routes   The costs in the table 
above include 

(a)ship operating costs at sea and in port. 
(b) the cost of the containers, 
(c)terminal handling charges, and 
(d)port charges 
 

It is important to note that the advantages of utilizing the port of Anchorage alone do not 
completely justify port expansion in Alaska. There must be a way to transport massive 
quantities of these goods to the lower 48 states and vise versa, this will require more than just 
the port of Anchorage and more than the current infrastructure that exists in Alaska today. 

 Therefore the ACRL must exist to create the infrastructure in which for goods to travel, and all 
four deep water ports must be utilized and expanded appropriately to accommodate more 
ships and ships of greater TEU capacity. The Savings of 5.2 days in average travel time (not 
including lengthy/costly waiting periods) to busy southern ports for one round trip of a 
containership can be up to $520,000, per ship, in operating costs. Even if only a small 
percentage of containership traffic is rerouted to Alaska’s four potential deep water ports the 
savings to Asian shippers would be huge. 

The Port of Anchorage simply cannot handle containership traffic demands to create a 
profitable global trade network, it will take all four deep water ports working together to grow 
the “Alaskan Port Option” and make international trade truly advantageous. 

Even with the amount of traffic that the Port of Anchorage does receive, however, there has 
been a tremendous economic impact.  
 

…As Alaska’s regional port it serves 80% of the state’s maritime trade and 90% of its 
population. The strategic locale of the port has been put to use through several military 
deployments and, most recently, the Stryker Brigade Combat Team. It is also homeport 
for the U.S. Coast Guard Marine Safety and Security Team. 
 
Previous research in 1999 estimated the total annual economic impact of the port to be 
about $750 million per year… 
 
…Starting with labor income, the multipliers for Anchorage are consistently higher than 
those for the southwest and the state as a whole. The water transport multiplier of 3.71 
means that for every $1 of labor income generated to the ocean vessel employees in 
Anchorage a further $3.71 is created in the market area. In 
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2006 the Port of Anchorage paid $1.8 million in labor income (inclusive of wages and 
benefits) which implies a further $6.7 million in labor income in Anchorage as a result… 
 
…For every 1 job created as a result of increased ocean vessel activity in Anchorage a 
further 5.21 jobs are created in the market area. Another way to look at this is: the 
typical job in the ocean vessel sector creates enough economic activity in the market 
area to warrant the hiring of more than five other people in other sectors of the 
economy… 
 

The expansion of these four ports will create direct and indirect jobs for tens of thousands of 
Alaskans for the next 50 years (and continue to do so) and will provide a multi billion dollar a 
year industry for Alaska, that will, effectively add a fourth “leg” to Alaska’s economic portfolio.  

 

The Creation of Value-Added Products vs. Exporting Raw Ore 

Alaska has great potential to significantly enhance its exports through value-added products 

and our local government must step in to help provide soft loans and other incentives to 

industries for purchasing requisite technology and machinery so that the mining industry can 

increase efforts for adding value to their products, both first tier and second tier value added 

production. Alaska has severely lacked focus on expanding its manufacturing base to raise 

export revenue, but now is the time that Alaska should concentrate on adding more value to its 

industrial products for a rapid and sustainable growth in exports, versus maintaining the low 

cost, low reward method of pure mineral exports. Again, it is not to say that Alaska should not 

export raw minerals, only that it should become integrated with the creation and distribution of 

value-added products. 

Alaska can earn much higher foreign, national, and internal exchange earnings by adding value 

to its renewable energy, metal, and industrial products as the unit price realization for value-

added products is far higher than that for raw minerals. In order to making the fast growth of 

exporting value-added products viable and in order to realize the dream of import substitution, 

Alaska will have to introduce value-added products with many differing applications and must 

nurture the growth of individual clusters to eventually form larger more economically powerful 

clusters. Alaska cannot afford to miss its potential export earnings year after year or continue to 

delay import substitution if we are to ever escape or Neo-Colonial economic way of life. 

Industry clusters in general suggest that innovative businesses compete by producing high 
quality, value-added products in an economy, where high volume, low-value products can be 
produced at a lower cost in other parts of the region or outside of the region all together. This 
is where Alaska can be strong, we have vast mineral resources and communities from the very 
large to the very small; thus everywhere along the economic line there can be clusters that 
form and feed into other clusters, until ultimately there are a handful of extremely 

http://encyclopedia2.thefreedictionary.com/Substitution
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knowledgeable, flexible, efficient, and collaborative clusters that can drive economic growth 
and diversification in the mining sector. 
 
The bottom line is that value-added production of mineral products within the state through 

clusterization of the industry is the only way to further enhance the mineral industry in Alaska. 

Firms and countries with high technological capability specialize in activities, usually classified 

by economists as increasing returns activities. These are usually high in knowledge based 

activities and low in physical resource input. It is therefore possible to classify countries 

according to their technological capability merely by using, as surrogates, the proportion of the 

knowledge-intensive goods and services that they export. When we focus our attention on 

domestic production, (within countries, states, or regions) whose structure of gross domestic 

product (GDP) is dominated by primary products –agriculture and mining activities- we see that 

they generally lie at the bottom of the technological capability ladder.   

The higher the percentage of value-added contributed by manufacturing and knowledge-

intensive services, the higher the technological capability resident in the country.  By the same 

token the faster the rate of growth of manufacturing and services, the higher a country’s 

technological capability.  

According to the U.S. Geological Survey (USGS), the value of the nonfuel mineral 

commodities produced in the United States by mining totaled some $39 billion in 1999 

(USGS, 2000). The value of processed materials of mineral origin (value-added products) 

produced in the United States in 1999 was estimated to be $422 billion (USGS, 2000) 

This is all too often the case, although raw minerals are easier to extract and ship, creating 

value-added products will continue to become more lucrative. A 10:1 ratio of profitability in 

1999 (the last time data of this nature was recorded) is an incredible opportunity Alaska’s 

mining sector can not afford to pass up. If Alaskans want to increase their over all GDP and 

better center themselves in the global market, we must utilize our mineral resources to create 

value-added products, not simply for the mining industry to thrive, but for all industry within 

the state to be able to expand by having the revenue generated from this 10:1 ratio flowing 

through our local economy; this is a matter of billions of dollars that could be circulating in our 

local economy, that till this day, we have not put forth the slightest effort to attain. 

Environmentally Conscious Mining in Alaska 

Alaska's mining industry faces significant challenges while operating in the Last Frontier-

locating mineral deposits in a vast, generally underexplored region with little infrastructure and 

harsh climatic conditions has been difficult, yet despite this corporations the world over have 

been very effective in locating mineral deposits in our state, but this is as far as many of them 

http://www.allbusiness.com/legal/laws-government-regulations-environmental/359205-1.html
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ever get. Working through property tenure issues offers another obstacle, with unfinished land 

conveyances from the federal government, to the state and Native entities there has been 

much uncertainty as to ownership of mineral deposits. 

 

New mining opportunities must comply with a myriad of governmental regulations enforced by 

multiple state and federal entities, designed to protect the environment. This facet of the 

mining industry, environmental regulation and its related legal battles continues to slow down 

the industry and, therefore, all surrounding entities suffer as well. 

 

The Alaska Minerals Commission Report 2005 stated that, "Environmental obstructionists 

continue to throw up hurdles despite genuine, cooperative project design and permitting work 

on industry's part," (COMMISSION, 2005). The annual report complemented state government 

initiatives to assist the mining industry in 2004, but noted that permitting efficiency "still has 

room for improvement." In particular, many permitting challenges come from the federal side, 

the commission noted, suggesting the state should encourage timely, responsive project review 

and permit issuance in cooperation with Alaska agencies. This is a reality that still continues 

today with entities such as the Pebble Group who have spent over one hundred million dollars 

to ensure environmental protection is a key factor in the mining process even before the mine 

has been approved to operate. 

Perhaps the biggest challenge the industry has faced was in 2008 where two anti-mining 
initiatives were proposed for the statewide ballot in Alaska. The initiatives were so broadly 
written that they would affect all major metal mining in Alaska – existing and future. They 
would prohibit the operations of new large scale mines, restrict operations of existing mines 
and could ultimately force the shutdown of existing large-scale mines throughout Alaska. These 
initiatives would threaten thousands of existing and future jobs, and risk the loss of up to $10 
billion in state revenue. They would be especially damaging to Alaska Native communities, 
which depend upon revenue and jobs from natural resources. 

The Alaska Minerals Commission warns that opposition efforts to new projects threaten the 
integrity of the land management process in Alaska, not only for mining, but future investment 
in other resource industries and the death of future mining clusterization possibilities. In its 
annual report, the Commission said issues relating to the land management and permitting 
process must be addressed and resolved satisfactorily or the mining industry’s demonstrated 
ability to bring economic development to diverse, remote areas of Alaska will be compromised. 
(akrdc, 2010) 

http://www.allbusiness.com/legal/laws-government-regulations-environmental/359205-1.html
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Alaskans and others outside of the state have gone above and beyond to protect our vast and 
beautiful wilderness, but things have gone too far. Regulations and hindrances set forth by the 
state, federal government, and by private individuals/entities have driven mining development 
activities to an unacceptable level. Here in Alaska we have such high regulations that any new 
mining preformed here will, without a doubt, be more environmentally conscious that activities 
in heavily under-regulated regions in other countries, thereby making potential mining 
operations in Alaska the most environmentally friendly in the nation and the world. 

Alaskans should not seek to push mining operations to these under-regulated regions in other 
countries simply because they do not want industrial operations conducted in their state; this is 
pushing the problems here in Alaska onto a society that will not have the ability to conduct the 
same level of strict operational oversight to ensure that best practices are implemented in the 
mining process as we have here.  

Best practices includes taking into account past mining failures and making responsible 
decisions for the future, such as the model taken on by Ontario: 

Historically, the direct impact of mining on land surfaces has been severe, with the likely 
destruction of biodiversity within ecosystems through the removal of soils, plants and 
wildlife and their habitat. Mining is a temporary land use: The mineral deposit is finite and 
is eventually exhausted. The importance of this legacy is heightened by the fact that past 
land reclamation practices were often poor. 

To minimize the impacts of mined lands the mining industry and environmental non-
governmental organizations have together made considerable progress in reducing the 
environmental and biodiversity impacts. Consequently, sustainable land reclamation has 
become a cornerstone of the mining industry. In many parts of the world, the legislative 
and social framework of mining requires some form of land reclamation. Goals relating to 
land reclamation are agreed upon even before mining begins. 

Ontario: The Model Example 

The Government of Ontario has enacted laws and regulations that require all mining 
companies to prepare closure plans that detail reclamation efforts before mining activities 
begin. The industry has taken these requirements seriously. Consequently, many of 
Ontario's mining companies have become leaders in the development and use of state-of-
the-art land reclamation techniques and technologies. 

Ever year mining companies in Ontario make significant investments to return former 
mines to a natural environment. These reclamation efforts not only create jobs, foster 
innovations in technology, and demonstrate good environmental practices. but are 
possible in part due to good governance and adherence to sound environmental laws. 

When the community, stakeholders, and mine operators/suppliers work in partnership on 
reclamation, the outcomes are success stories—from the re-establishment of wildlife 
habitats and natural landscapes to manicured golf courses, park lands, and recreational 
trails. 

The 2010 Rehabilitated Land Mines Calendar provides a striking pictorial record of what 
happens when government regulation is combined with corporate social responsibility and 
environmental technologies and best practices. The following six of the 12 rehabilitated 
mine sites create a new7 legacy: Mined lands can be brought to a natural or similar state. 
The calendar is available for download at http://www.omicc.ca. (Bickmore, 2010) 

http://www.omicc.ca/
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The final truth of the matter is that all renewable energy technology, electric cars, and reusable 
grocery bags are all made from value-added products derived from resource extraction, they 
are all derived from mining activities and there is no way around this. This is why executing the 
most responsible mining possible, in a place (such as Alaska) where regulations are strict, and 
new mining endeavors take into account the environment to the best possible degree 
(spending hundreds of millions of dollars to ensure environmental safety) is the most 
accountable way for environmentalists to assess new mining activities. 

The United States became the most powerful country to ever have existed because its people 

found ways to harness the energy necessary to fuel our industrial, sociological, and 

technological endeavors; but the United States did this through oil, gas, and coal; cheap, easy 

to access, easy to manufacture energy/technologies. As we move towards the need to 

manufacture new value-added products, including fuel, technology and energy, we must 

observe past restrictions and future opportunities. 

The failure of available renewable/alternative technologies to be in more widespread use in the 

market place has several broad causes that will need to be overcome before our need for 

traditional mineral energy/technology will subside: 

 Institutional (whether governmental or corporate or both) roadblocks to the use of 

efficient technology, despite the fact that it is economical. 

 

 Corporate resistance to government-set standards combined with a corporate failure to 

pursue vigorous voluntary approaches to improving efficiency for motor vehicles and 

creating new renewable energy technologies by supporting innovation within the field 

of resource extraction. 

 

 The lingering of nearly commercial technologies at the margins of implementation by 

the lack of a steady market and the inertia of vast and powerful vested interests in 

present inefficient technology. 

 

 The lack of adequate governmental standards that would combine security, 

environmental, safety, and economic criteria. 

 

 Lack of widespread business and institutional structures to implement energy efficiency 

technologies in the residential and commercial marketplace that are economical today. 
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The U.S. and Alaska alike have decided that we want renewable energy and more value-added 
products to enhance our day to day lives and our future, but in order to harness the power of 
new technology we will continue to need the support of the sector that creates virtually all the 
products in our world, the mining sector. 

Summation for the Creation of Clusters within Alaska’s Mining Industry 

Alaska needs to find its own specific pathway for a transition from high reliance on the export 
of mineral, oil, and gas resources, to sustainable development through the development of 
clusters of supporting and related industries based on accumulated knowledge and in-state 
expertise. However, “Sustainable development is not an automatic result of favorable factor 
conditions and the functioning of markets. . . It requires the purposeful collective action and an 
adequate coordination of public and private initiatives. All this stems from a shared strategic 
vision among all agents in the region regarding how to build a better future, and to build this 
strategic vision should be a central goal of any cluster project.” (Dales D., 2004) 
 
A program to improve the competitiveness for resource-based economies is proposed here to 
guide that journey. It should be commissioned to conduct qualitative and quantitative analyses 
and gather insights and information based on the following characteristics: 
 

 What are the major barriers to meaningful downstream and upstream processing? 

 What are the necessary governance and public policy “levers” or tools, and how can 
they be put to best use? 

 What are the growth opportunities? 

 What are the growth inhibiting factors? 

 What are the generic technologies that can migrate to other industries? 

 Natural Resource-Based Sustainable Development Using a Cluster Approach 199 

 What mechanisms are in place for representatives of and players in different sectors to 
collaborate? 

 Is there inter-firm participation and co-operation (i.e., between major firms, suppliers, 
educational institutes, etc.)? 

 Are benefits shared with people near the resources, especially Aboriginals? 

 Who are the present and potential customers? 

 What is imported versus exported, and what is the ratio of imports to exports? 

 How can information, communication, and technology-based tools be used to improve 
both collaboration and competitiveness? 

 What lessons can be learned and best practices adopted to achieve a balance between 
the three main pillars of sustainable development: the economy, society, and the 
environment? The “supply chain” behavior of the old economy failed to reinvest wealth 
gained into the local economy. This remains a challenge. 

 
It is recommended that an umbrella body be created to represent government at all levels, the 
private sector, associations, communities, universities, and nongovernmental organizations, to 
develop and organize a collaborative plan. This could involve a network that engages new 
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businesses, ideas and innovation, and draws lesson from the case histories of other cluster 
ventures. Such collaborative frameworks or clusters would create plans, ideas, directions, and 
opportunities to reinvest the wealth created into building new businesses and better local 
opportunities. (General methodology based on OMIC ideals) (Evans, Natural Resource-Based 
Sustainable Development Using a Cluster Approach, 2009) 
 
There are many advantages of domestic titanium, gold, silver, crushed stone, zinc, and other 
mineral production here in Alaska, the changes necessary to create profitable mining clusters in 
the state will require hundreds of millions of dollars to implement before all is said and done, 
but it will pump billions of dollars back into our economy and benefit nearly every industry 
sector in the state, thus providing for economic diversification and the first successful cluster 
group Alaska has ever supported. 
 
Total Estimated Input: $834.1 Million Dollars 
Total Estimated Output: $8,264 Million Dollars 
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