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importance of winning resources from the outside world, the question arises as to 
where those staff came from originally. Like customers, staff do not spontaneously 
decide to join a particular organization, so this firm’s staff were aware some years 
previously of organizations they might like to join. Furthermore, most had some 
understanding of those firms—the kind of legal work they do, the clients they serve, 
the possible career opportunities, and their chances of obtaining a position.

In essence, staff move through stages of awareness and understanding somewhat 
similar to customers before actually joining their chosen employer. Chapter 3 
mentioned the case of one such firm whose annual applications from newly qualified 
lawyers fell by over 70 % simply because a merger led to a small change in its name. 
It had carelessly missed the mechanism that brought potential staff into awareness, 
and needed to work hard over the next two years to rebuild its visibility amongst 
students in the various institutions from which it hired.

The consequences of policy changes can be still more substantial and have rami-
fications that roll on for many years. The Shell oil company’s 2005 drive to hire 1000 
experienced oil engineers, introduced in Chapter 4, demonstrates the point. Shell 
was not alone in experiencing this shortfall, as numerous press comments from oil 
firms and their contractors confirm, so it is instructive to see how this industry-wide 
situation came about.

Figure 6.18 shows the number of students enrolling and graduating from petro-
leum engineering degrees in the United States between 1975 and 2006.16 Note the 
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exceptionally strong graduation rate during the 1980s. Intriguingly, the 1983 peak 
occurs four years after the second oil crisis of the 1970s triggered an unprecedented 
jump in world oil prices, and ends a similar number of years after oil prices fell back. 
Oil firms typically enjoy strong profitability when prices are high and have big incen-
tives to find more oil, so that era also corresponded to high rates of hiring as compa-
nies raised their efforts to discover new reserves.

Employment surges of this kind can attract so many keen youngsters that many 
are unable to find jobs in the industry by the time they receive their degree. Similar 
experiences befell many Indian IT graduates when the technology boom of the late 
1990s came to an end. As it becomes apparent that job prospects are not as strong as 
expected, many drop out before they would otherwise graduate. This is illustrated 
in Figure 6.18 by the considerably larger number enrolling in the 1980–1985 period 
than subsequently graduated. The problem in this case was exacerbated because 
the flood of graduates in the early 1980s coincided with much reduced hiring as the 
oil price fell back. The collapse in graduation rates from 1988 to 1991 can thus be 
traced back to a collapse in hiring between 1985 and 1988.

Why, though, are we concerned in 2006 with what happened in the late 1980s 
and early 1990s? First, this was not the first time, nor will it be the last, that an 
industry and those who would join its workforce have grossly misunderstood the 
big changes in supply and demand of appropriately trained labour over extended 
periods. Both employers and employees live to regret this misunderstanding after 
every such episode. It therefore pays to be conscious of how such a situation is 
developing, whether you are a young professional seeking to join an industry or 
an employer seeking to hire. A current safe bet for a mixup concerns the alter-
native energy industries. Many firms are growing and seeking to hire, and many 
keen young people are looking for jobs in the sector—there is every chance that 
shortages and surpluses will come and go over the coming years, with important 
implications for salary levels and job security.

The more direct reason to examine this long-ago episode is that the industry is 
still living with the consequences. Major oil companies traditionally hired young 
graduates in order to develop their own engineering talent, a process that takes 
10 years or more of professional practice. Any company finding itself short of people 
in 2005, must have not hired those people during the early 1990s. Bright young 
school leavers in 1988 considering a career in the oil industry would have seen large 
numbers of their predecessors unable to get jobs, and looked elsewhere. If under-
graduates did not start courses in 1988, they would not have been available to hire 
in 1991/2. Fortunately, the low oil price meant that companies had less pressure to 
find new oil, and in any case, they still had plenty of engineering capacity from the 
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hiring boom of the mid 1980s. Hiring rates thus stayed low, only picking up again 
after a nine-year trough. Shell’s shortage in 2005 of 1000 people is thus directly 
traceable back to slow hiring, not only by Shell itself, but also its peers between 1990 
and 1998.

Figure 6.19 illustrates how this particular issue will continue to pose challenges 
for the oil industry, because the next decade will see the retirement of that 1980s 
hiring bulge. During the 1970s and 1980s, many thousands of graduates joined 
the profession. (This total is nowhere near the roughly 15 000 who graduated, 
however, since most found no jobs in the industry and switched to other careers.) 
Yet graduation rates since the early 1990s have been just 200–300 per year. Note, 
incidentally, that Shell’s 2005 aim of hiring 1000 experienced staff corresponds 
to four years of the entire US output of new graduates! As Figure 6.19 shows, 
even if enrolment escalates immediately, this failure to back-fill the profession 
over the latest period means that the forthcoming retirement surge will decimate 
the industry’s skills, unless rapid growth occurs in courses in other parts of the 
world.

The dynamics of petroleum engineering graduation and staffing can be explored 
with the mystrategy model petroleum engineers model.msf available at www.strategydy-
namics.com/smd6. Note that this model is only illustrative, since some important 
factors are unknown, for example rates of staff leaving the industry at each stage of 
their career.
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Several issues complicate this situation.

•  Domestic demand for petroleum engineers in the United States has almost certainly 
declined as reserves on United States’ territory have progressively been developed. 
However, United States’ and European oil firms are engaged in worldwide discovery 
and development, which continues to require these engineering skills.

•  The United States is not the only source of suitable graduates, of course, with many 
hundreds emerging each year in Europe and other regions. But this global industry 
experienced the same boom and bust in oil prices, profitability, and supply/demand 
as affected the United States, with similar results for graduate employment.

•  The problem cannot be laid entirely at the door of oil company hiring poli-
cies. Since the early 1990s, there has been huge demand for talent by the IT 
and communications industries—undoubtedly a major attraction for numerate 
young school-leavers. However, oil firms’ tolerance of such low graduate intake, 
for so many years has undoubtedly escalated the problem.

This challenge is not unique to the oil industry. One of Europe’s largest power 
generation and distribution companies initiated a review of its physical assets in 
2004, triggered by consideration of the model in Figure 6.4. It discovered that its 
asset maintenance and development strategy was in need of a major boost, and 
initiated plans to tackle the issue. To its alarm, it then learned that it was badly lack-
ing in the technically skilled staff needed to carry out the program.
The “bullwhip effect” in resource development

Earlier in this chapter it was noted that management needs to be aware of 
potentially severe disruptions in the product development process from 
changes in policy regarding the screening of ideas and products early in the 
process. As shown in this section, the employment chain can also generate 
highly disruptive consequences for strategy and performance.

This phenomenon of long-term, large-scale disruption of supply-demand bal-
ances along all stages of a supply system or other resource-development chain 
is known as the “bullwhip effect,” from its similarity to the wave-form of a 
cracked whip. It was first specified in the 1960s when it was noted that small 
disturbances in final demand for a product had highly disruptive effects on 
product supply and inventories in the various stages of supply from production 
through distribution to the final customer.17 For example, a small increase in 
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