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CONSERvATION FACES one crisis after an-
other. Those who do conservation on the 
ground are frequently responding to imme-
diate threats such as imminent deforestation 
or development. When conservationists pro-
tect habitats and species under siege, it is too 
easy to forget the long-term, chronic drivers 
of global change that lead to continual cri-
ses. Among those drivers are demographic, 
economic, environmental, and cultural 
forces. These drivers influence regional con-
servation threats, as well as what types of 
solutions might work to protect biodiversity. 

A Senegalese Example
The waters off the coast of West Africa have 
been famous for centuries as rich fishing 
grounds. Upwelling waters of the North 
Atlantic nourish the food of large, com-
mercially valuable fish, Senegal’s foremost 
export commodity. Senegal’s fishers used to 
operate wooden canoes called pirogues, often 
brightly painted in blues, yellows, and reds. 
Now they operate small motorized boats, 
still called pirogues. 

Even with motorized boats, Senegalese 
fishers cannot keep up with the increas-
ing numbers of large, freezer-equipped 
industrialized fishing boats that have come 
to Senegal’s coastal waters in the past de-
cade from France, Italy, Japan, China, 
and South Korea, as prime fisheries in the 
Mediterranean and elsewhere have col-
lapsed. Some of these boats are legally 
licensed to fish in Senegal’s waters through 
international agreements, and some were 
not. With the surge in foreign competition 
and advanced technology from abroad, the 
stocks of the large fish off West Africa have 
been rapidly depleted. The catches and 
profits of Senegalese fishers have fallen. One 
Senegalese nongovernmental organization 
devoted to the marine environment esti-
mated that one pirogue now takes a month 
to catch the same amount of fish it used to 
catch in four days.

While Senegal’s offshore stock of com-
mercial fish has declined, its population of 
poor, unemployed youths has increased. 
By estimates made in 2001, the overall un-
employment rate was 48 percent, and 54 
percent of the population lived below the 
poverty line. In 2007, Senegal had about 
12.5 million people, roughly as many as 
metropolitan Los Angeles. Unlike the people 
of Los Angeles, the people of Senegal had 
average incomes equivalent (by purchasing-
power parity) to about $5 per day, or $1,800 
per year. The population of Senegal was es-
timated to be growing at well over twice the 
global population growth rate, with  
42 percent of the Senegalese under the age 
of fifteen and a median age of less than 
nineteen years.

In recent years, energy prices have also 
increased. In 2006, an energy crisis caused 
widespread blackouts in Senegal. As the 
price of fuel for the fishing boats rose and 
the yields from fishing fell, more and more 
fishers sought other ways to earn income 
from their capital assets and their expertise 
on the seas. They discovered a more valuable 
cargo than fish: people.

Many young men were willing to pay fish-
ers to transport them 1,500 kilometers across 
dangerous seas from Senegal to the Canary 
Islands, colonies of Spain. Ferrying migrants 
to the Spanish islands required only enough 
gasoline to get to the islands and back and 
two working engines. If the fisher survived, 
the work was highly profitable. 

Canary Island authorities were swamped 
by more than nine thousand illegal im-
migrants in the first five months of 2006, 
versus a total of ten thousand for the entire 
year of 2002. Immigrants without identifi-
cation papers could not be repatriated and 
were flown to Spain from the Canary Islands 
at no cost to them. In 2006, the Spanish 
authorities sent an envoy to West Africa 
to discuss how Spain could give the West 
African countries economic help to keep 
people at home. 

By August 2007, some dramatic changes 
were under way. The abrupt rise in sub-
Saharan migration to the Canary Islands 

prompted Spain to patrol its shores more 
aggressively and take a tougher stance on 
immigration. At the same time, the Spanish 
and Senegalese governments launched a plan 
to stem the tide of immigration by giving 
hundreds of Senegalese workers one-year 
visas and jobs in Spain and bringing them to 
Spain legitimately—but not if they had mi-
grated to Spain illegally. That same summer, 
Spain’s labor minister signed agreements 
with the Gambia, Mali, and Mauritania to 
invest Spanish funds in training citizens of 
those countries who could be recruited for 
jobs in Spain. 

Such programs for African workers are 
driven as much by demand from Spain as 
by desperation for decent jobs on the part of 
Africans. Spain did not have enough young 
workers to support its rapid economic 
growth, and it needed to hire thousands of 
migrants each year to work in agricultural 
fields, serve in restaurants, and build build-
ings. Spain’s population was older and grow-
ing at only about one-tenth of the global 
rate. Only 14 percent of the population was 
under the age of fifteen, and the median age 
of the population exceeded forty years. 

Whether the topic is fish stocks, migra-
tion, or rural livelihoods, local challenges and 
changes are no longer isolated; they are linked 
to and driven by regional and global trends. 
The world’s fish stocks don’t stop at the 
Mediterranean. The drivers of Senegal’s cli-
mate don’t stop at Senegal’s national borders.

The Key Ingredients
The fabric of this story is woven of four 
threads: population, the environment,  
economics, and culture. These are the ulti-
mate agents of global change. Let us focus 
on these threads, one at a time, and on  
their interactions.

population. From now to 2050, several bil-
lion more people will be added to the popula-
tions of developing countries, while the pop-
ulation sizes of most rich countries will stag-
nate or decline. Population growth will slow 
everywhere (first in the rich countries, later 
in the poor). Virtually all population increase 

will be in cities, not rural areas. The fraction 
and number of aged people will increase at 
unprecedented rates to unprecedented levels 
(again, first in the rich countries, later in the 
poor). While the population of West Africa, 
including Senegal, is predicted to skyrocket, 
notwithstanding the expected declines in the 
population growth rate, the population of 
southern Europe, including Spain and Italy, 
is expected to rise only slightly, level off, and 
begin to decline in the next half century (see 
figure above).

Rural people of West African countries, 
including Senegal, have flocked to cities, 
especially coastal cities like Dakar. Such 
rural-urban migrants were pushed by pov-
erty and environmental problems at home, 
and pulled by the prospects of a better life 
in cities. Senegal’s environmental problems 
include coastal overfishing, wildlife poach-
ing, deforestation, overgrazing, soil erosion, 
and desertification, and these challenges 
affect poor rural people the most because 
poor rural people depend more directly on 
the environment for their incomes than do 
urban people. 

Migrants have always been principally 
young adults. With the rapid population 
growth of recent decades in poor countries, 
the proportion of young adults available to 
migrate in West African populations is very 

high. Those migrants fuel demand for food 
and for jobs. 

the environment. In Senegal and else-
where in West Africa, high variability in 
rainfall from year to year and from decade to 
decade results in extended droughts, which 
make it difficult for rural farmers to survive, 
let alone produce a surplus for sale, in the 
absence of adequate investments. According 
to studies in central Senegal, poor health, 
inadequate village infrastructure, and rural 
unemployment undermine small farmers’ 
capacity to adapt to climate change. Along 
with economic and institutional limitations, 
uncertain environmental resources in the 
interior push the poor to the coastal cities. 

Meanwhile, a decline in the abundance 
and size of coastal fishes pushes people back 
to the interior or on to Europe. The large, 
commercially most valuable fish species 
reproduce at later ages and recover from 
a dip in population more slowly than do 
small fish species. The natural environment, 
through irregular rainfall and the slow pop-
ulation recovery times of large fish species, 
constrains human options.

economics. Economics drive human ac-
tivities in many ways. The estimated gross 
domestic product per person (after adjusting 

for purchasing-power parity) of Spain in 
2006 was $27,400, compared to Senegal’s 
$1,800—a gap typical of that between the 
West African region and southern Europe. 
This inequality is an obvious incentive  
for fishers to transform fishing boats to 
vehicles of migration, and for unemployed 
young men to risk their lives to get to the 
Canary Islands. 

Growing wealth outside West Africa also 
contributes to the demand for Senegal’s 
fishes. In 2001, the United Nation’s Food 
and Agricultural Organisation reportedly 
estimated that demand for fish had grown at 
twice the rate of human population growth 
over the forty preceding years. World fishery 
production at the beginning of the twenty-
first century was more than six times that in 
the middle of the twentieth century, in part 
because of growing demand from elsewhere, 
in part because the technology of fishing 
evolved. Industrial fishing trawlers may stay 
at sea for months with built-in facilities 
for freezing and packing fish. The growing 
wealth, the changes in technology, and the 
arrivals of industrialized fishing boats from 
around the world are signs and symptoms 
of globalization: the movement of technolo-
gies, people, services, credit, capital, and 
markets wherever opportunities beckon. 
Globalization permits any industrial country 
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to focus its fishing fleet wherever the fishing 
remains good, even if the local stock will be 
rapidly depleted and the local fishers will be 
rapidly displaced as a result.
	 Economic “rationality” drives this process. 
To simplify, if the global rate of interest 
is 4 percent, and if the rate of increase of 
a large fish population is 3 percent, then 
the economically “rational” thing to do for 
anyone with access to the fish population is 
to harvest as much of it as possible immedi-
ately and convert the fish into money, which 
can grow at a higher rate than the fish. In 
general, whenever the economic interest 
rate exceeds the population growth rate of a 
biological resource, the rational decision is 
to convert the biological resource to faster-
growing money. As the BBC’s Tim Judah 
reported in 2001, “West Africa has to choose 
between short-term cash and long-term 
fish.…[T]he fish-rich West African coun-
tries face agonising choices, not dissimilar 
from those facing central African countries 
rich in timber. They need the money now, 
but once the fish and trees are gone, they  
are gone.”

culture. The links of politics to the col-
lapse of the fisheries off Senegal are surpris-
ing. Environmentalists assert that, to allay 
the political dissatisfaction of Basque sepa-
ratists in Spain, the European Union (EU) 
subsidized fishing fleets, including boats 
that employ thousands of fishermen from 
Basque country. As a result, the European 
Union created an overcapacity in its fishing 
fleets. As the waters legally accessible to the 
European Union were depleted of fish,  
the European Commission looked else-
where for fish. West Africa’s waters were the 
nearest target.
	 Africa also has internal politics. In 1975, 
Morocco occupied the territory of Western 

Sahara and controlled the rich waters off 
the coast. In 1995, Morocco began a lucra-
tive four-year agreement with the European 
Union to allow EU fishing boats in Western 
Sahara waters. When the agreement lapsed 
at the end of November 1999, EU fishing 
boats were no longer able to fish off Western 
Sahara, and 4,300 Spanish and Portuguese 
fishers lost their jobs. Some of these fishers 
looked to waters farther south, off the shores 
of Senegal and its neighbors, to continue to 
make a living at sea. The struggles between 
and within Europe and Africa for power and 
money have a strong effect on how many 
and whose boats fish the waters.
	 Culture goes beyond politics. A usually 
unstated source of tension in the rela-
tions between Senegal and Spain is that 
Senegalese look different from Spaniards. 
While it was difficult for Spain initially to 
accept immigrant workers from Eastern 
Europe, it has proved even more difficult 
to accept immigrant workers, so different 
in appearance, from West Africa, including 
Senegal. The latest contracts of Senegalese 
workers in Spain offer single-year visas, re-
newable at the will of the Spanish side.

Moral of the Story
The four threads of population, the environ-
ment, economics, and culture are essential 
ingredients driving every complex global 
change. It is not enough for conservation 
policies to be based just on information 
about the environment. To be successful, 
they must also take account of the interact-
ing influences of population, economics, 
and culture.

joel e. cohen is a professor of  

populations at rockefeller and  

columbia universities.

Senegalese with pirogues, their traditional fishing boats
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