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THE RAINMAKER
How a low-cost, lightweight pump is changing the economy of a nation.
In a village in southern Kenya, a barefoot farmer stands at the edge of a crumbly
field. The hot wind rattles his neighbor's desiccated corn like maracas. It's the
standard setting for an African disaster story - roll the footage of drought,
famine, disease, displacement, overpopulation, war. Except that it's not.
The farmer is John Wangai, and he is poised atop his MoneyMaker Plus, a
manual irrigation pump made by a Nairobi-based nonprofit company called
Appropriate Technologies for Enterprise Creation, or simply Approtec. As
Wangai shifts his weight back and forth, seemingly dancing a samba on the
small blue steel contraption, water courses up from a hand-dug well. The pump
pressurizes the water, sending it spraying through a crude sprinkler over neat
rows of green spinach, kale, cabbage, sweet potatoes, and onions. Just two
months ago, his half-acre garden had been dry and sparse, providing enough to
feed his family but no extra to sell at market. He'd been watering plants with
the standard tool of subsistence farmers - the bucket - and considered
irrigation something for wealthy farmers and lucky participants in foreign-aid
programs. Then Wangai saw a MoneyMaker demonstration at a local seed store.
At $38, the pump would cost more than one month's wages and use up his
family's entire savings, but it was a price within his reach.
And one well worth paying. Wangai says he's already making $5 to $12 per week
on his newly commercial farm, enough to consider buying this rented land and
getting some chickens. He's thinking about sending the kids to college,
eventually, or at least making sure they don't drop out of school as he did. While
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he talks, Wangai moves his hands like he's climbing a ladder, pulling his family
SUBSCRIBE
from rung to rung: from subsistence living to a middle-class existence.
This is a story about a pump - a relatively simple tool that hides its advanced
engineering. All of 2½ feet long, 1 foot wide, and 25 pounds, the MoneyMaker
Plus is small enough to be carried on a bicycle, simple enough that it can be
installed by the farmer and repaired without any tools, and powerful enough
that it can irrigate 1½ acres a day. It's a low tech tool in a no-tech region farmers in one town saw a new MoneyMaker pump and asked if it was a video
camera. Most important, it's a technology that gives hope to people used to
facing many problems and few solutions.

As of December, there were 20,000 MoneyMakers pumping away in Kenya,
according to Approtec's market research. The average farmer's productive
acreage has increased sevenfold and yields at least two crop cycles per year
instead of one. While the annual incomes of farms in that region vary from
basically zero - the category Wangai had been in - to hundreds and even
thousands of dollars, Approtec figures that the pump increases those earnings
by an average of $1,400 a year. Sue Canney Davison, an independent auditor in
Nairobi, calculates that the pumps generate a collective total of $50 million a
year for their owners - more than half a percent of Kenya's GDP - and have
created as many as 25,000 jobs. IDE, a similar company operating in
https://www.wired.com/2002/04/approtec/
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Bangladesh, has sold 1.3 million pumps, generated $500 million in profits,
and
SUBSCRIBE
transformed thousands of villages by allowing year-round agricultural
production. The MoneyMaker could have a similar impact in sub-Saharan
Africa, where less than 10 percent of the land is irrigated and half of all Kenyans
don't have enough to eat.
The MoneyMaker helps the country's struggling farmers put food on the table,
and it gives them a foothold in the country's fledgling market economy. More
family farmers have goods to take to market, where they can earn the cash
needed to expand their operations, hire workers, buy a cow, and invest in new
businesses by purchasing, say, a sewing machine. In some areas, the pump is
slowly, subtly shifting traditional social roles. To Martin Fisher and Nick Moon,
Approtec's founders, the pump is the agent of a new economy, and the force
behind nothing less than a social revolution.
Martin Fisher arrived in Africa in 1985. He'd just finished a doctorate in
mechanical engineering at Stanford and decided he didn't want to go the
professor route (like his father and two brothers had) or take a job at an oil
company or a government research lab. Instead, he went to Kenya on a
Fulbright Scholarship to study so-called appropriate technology - a catchall
term for the simple tools that directly address the needs of people in
developing countries. But what Fisher found was a lot of inappropriate tech. Aid
organizations with big budgets seemed to be destroying entrepreneurialism in
the very communities they were trying to help. A project that trained orphans
to make bricks, for instance, put the local brickmakers out of business. The
foreign companies that expanded into Kenya in the '90s sold expensive products
like margarine and toothbrushes when good or better local alternatives like
seed oils and toothsticks were easily available and even free.
Most agencies operating in Africa channeled their money to the government,
only to see it disappear into large-scale infrastructure projects, public health
initiatives, or the pockets of corrupt officials. Almost no aid flowed into the
private sector, let alone to small-scale entrepreneurs, leaving people almost
entirely dependent on the politicians. In 1991, while he was working for
ActionAid, Fisher teamed up with colleague Nick Moon, a British aid worker
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who'd been in Kenya for nine years and was similarly frustrated with theSUBSCRIBE
state
of aid projects.
So, along with several friends who've since left, they launched Approtec. The
mission: to identify business opportunities for potential entrepreneurs, and to
design the tools and other technologies that those entrepreneurs would need.
Approtec sets up the supply chain, finding stores to carry the tools and
marketing those products to farmers. Fisher and Moon, using their own cash
plus the proceeds from a contract to build 40,000 pit latrines for Somali refugee
camps, developed Approtec's first products: an oil seed press and brickmaking
equipment.
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Today, the organization has 69 employees, an annual operating budget of $2
million, and a product line that includes more presses, a small hay baler, drip
irrigation kits, and the pumps. Approtec introduced its first pump in 1996 and
now offers two models: the MoneyMaker Plus, which has one piston and sells
for $38, and the SuperMoneyMaker, a $73 two-piston machine with two treadles
that make it look like a StairMaster. Both are suction and pressure pumps,
https://www.wired.com/2002/04/approtec/
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which work according to the same principle as the drinking straw: You create
a
SUBSCRIBE
vacuum in the tube, forcing the liquid up. In this case, the shifting weight of the
user raises and lowers a piston inside the chamber, creating the necessary
vacuum.
The MoneyMaker is based on the kind of treadle pump that IDE made successful
in Bangladesh. But Approtec adapted the IDE model in several critical ways.
First, it added a pressurizing head, so water can be driven through a sprinkler
or up a slope and into Kenya's hilly fields - something the simple suction design
of the IDE tool couldn't do. And second, whereas IDE built a pump that remains
fixed in the fields, Approtec developed a lightweight, portable model that can
be carried indoors at night and protected from thieves.
There were cultural considerations, too. The treadles of the Bangladeshi pumps
were positioned high for maximum lift. But Fisher knew that a majority of his
customers would be women - the traditional water carriers in Africa - and that
such hip-swaying would be considered too provocative. So Approtec treadles
are lower and shorter.
Then there was the question of durability: Fisher's design has no nuts, bolts, or
fasteners - such parts could easily rust - and the valves are engineered to last at
least three years. Like other Approtec products, the pump is made from cheap,
locally available materials (rolled steel, pipes, chain) and made by local
fabricators like Kenya Vehicle Manufacturing, which used to assemble Land
Rovers and Nissans.
Once the engineering details were worked out, Approtec had to figure out how
to sell the pump - a relatively high-budget item for people who make less than a
dollar a day - in a country with few formal marketing channels or distribution
systems. Buyers had to be convinced that the pump would last and offer real
benefits. Many of Approtec's target customers have never purchased a bigticket item before and do not think in terms of balance sheets.
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Approtec's head of marketing, Bob Hyde, who got his training selling Hour After
Hour deodorant in the US in the 1960s and left Madison Avenue for a stint in the
Peace Corps, developed the sales strategy and also came up with the
MoneyMaker name. "Mah-NEY!" he blares in his West Virginia drawl. "The idea
is that the money is coming out of the ground. The message is as compelling as
sex." Hyde established a network of salesmen/demonstrators who set up pumps
in front of feed stores across Kenya. They answer questions while pumping
water and earn a commission on each sale. Meanwhile, Hyde and his crew do
market research: How much would a farmer spend for a bigger pump? A deeper
pump? What matters to them?
At Macrina Moindi's store in Kiserian, 15 miles south of Nairobi, the pumps have
become a local sensation, with kids lining up after school to take turns
treadling. Moindi sells three a week and makes a profit on each. Sometimes she
even extends a little credit to her customers, because she's discovered that once
they're using the pump and selling their vegetables, they quickly pay their debt
and spend more money in her shop.
For a nonprofit, this for-profit supply chain is unusual, but it accounts for much
of the organization's success. "Approtec has broken a real barrier by
establishing a mass market for irrigation pumps in Africa," says Paul Polak, the
founder of the Colorado-based IDE. "They've combined the marketing and the
design."
https://www.wired.com/2002/04/approtec/
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Herbert Blank, a water resources consultant for WinRock International, notes
SUBSCRIBE
that most large donors and NGOs have stepped away from big irrigation
projects, and he credits Approtec's pumps as the "one glimmer of hope we have
in the whole sector of increasing agricultural production and improving the
incomes of rural people." He estimates a potential market of 3 million families
in sub-Saharan Africa - 400,000 in Kenya alone - using either foot pumps or
small-scale drip irrigation.
In its 2000 fiscal year, Approtec sold about 6,000 products to retailers,
generating more than $500,000 in sales. That covered roughly 25 percent of the
organization's $2 million annual budget. Approtec also takes in a small amount
of revenue from consulting jobs and raises the rest from government aid
organizations such as USAID and its British equivalent, the Department for
International Development. Approtec carries out detailed market research to
show funders how well it is meeting the goals stated in its grant proposals. An
independent audit commissioned by Britain's DFID found that Approtec had
exceeded targets - both its own revenue and the income earned by farmers
using its tools - by 4,009 percent. By 2005, its products are expected to be
responsible for 1 percent of Kenya's GDP.
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Kenya has a long list of overlapping troubles: drought, famine, AIDS, poverty,
corruption, dilapidated infrastructure, and a deteriorating sense of security.
When the Cold War ended, Cold War funding did, too (the US now gives less to
Kenya than it did 13 years ago). As a result, the government cut back on
education and medical services, which had been free or cheap. Suddenly
Kenyans needed cash just to get basic health care and to keep sending their kids
to school.
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But there are few opportunities to earn money. The streets of Nairobi areSUBSCRIBE
clogged with thousands of young men who've left farms in search of work. Only
14 percent of Kenya's labor force has salaried positions. City slums are filled
with people eking out a living selling things like secondhand shoes from
Europe.
Seventy percent of Kenya's 30 million people are farmers, men and women who
survive by growing what they need. But today that isn't good enough.
Subsistence farming doesn't generate the cash that Kenyans need to pay for
once-free services. Moreover, the average farm size has shrunk as the
population has increased. Kenya's per capita food production has been falling
steadily and is now roughly half its 1974 level. Rainfall is unpredictable: In dry
years crops are scarce, and even in good years farmers can expect only one
harvest during the four-month growing season.
Of all Kenya's problems, irrigation, at least, seems solvable. But pumps like the
2-horsepower gasoline-fueled model used by commercial farmers are out of
reach of most subsistence farmers, who can only dream of paying the $225 price
tag, never mind the cost of fuel and maintenance. There are electric pumps
available for as little as $50, but few farmers can afford to buy the power. Until
Approtec showed up, Macrina Moindi's hardware store sold machetes, hoes,
seed, insecticide sprayers, handmade wheelbarrows, and buckets for drawing
water from wells by hand - but no pumps.
That's because suitable manual pumps were simply not available in Kenya.
Local manufacturers didn't have the engineering or marketing expertise. The
government didn't have the money. Aid organizations rarely fund such smallscale projects. And foreign governments, frustrated with Africa's problems,
have pulled back their support.
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"Africa epitomizes the fear that wars, famine, corruption, and backwardness
will happen despite the money that is put in," says Kenya USAID officer Meg
Brown. Jesse Helms put this attitude more succinctly, calling aid to Africa
"pouring money down a rat hole."
That argument holds little sway with Nick Moon. "People think of Africa as a
basket case, but the opportunities are huge," he says, waving a chapati in the air
as he eats lunch near Approtec's offices in Kariobangi, a Nairobi slum. He sees
crowded cities as a potential market for farmers and the clots of unemployed
young men as cheap labor. "The farmers are here with farms, skills, water, and
seeds. They have a powerful incentive to make money. And the sun shines all
year round," he says. "There's only one thing missing - the pump. Put it in and
bingo!"
The pump has been something of a windfall for ordinary Kenyans. When
Kennedy Ngatia first saw the SuperMoneyMaker, he sold his cow to pay for it. At
his bustling nursery on the outskirts of Nairobi, the young man describes how
his business has changed. Before the pump, Ngatia and four employees spent
whole days drawing buckets of water from the river, but plants were often
spindly and customers were dissatisfied. Now Ngatia spends just five hours a
day watering and devotes the rest of his time to his business. He expanded his
acreage under cultivation sevenfold, he hired 10 employees, and he bought an
old car and four cows. Now he's bidding on big contracts and selling pumps
from his nursery.
https://www.wired.com/2002/04/approtec/
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On the shores of Lake Victoria, in the town of Kisumu, a barber named David
SUBSCRIBE
Thomas Mboya has launched a second business: He uses a SuperMoneyMaker to
draw water for his neighbors, who have been without since the city water
system collapsed. Making a small profit on each gallon, Mboya runs an
operation that includes two full-time water carriers and seven part-timers.
In a small village near Kisumu, four women, ranging in age from 20 to 50, say
they support a total of 22 children by selling high-priced vegetables and buying
larger quantities of cheap corn to eat.
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It's not surprising that the pumps bring profits. But there are the other effects.
On average, each pump creates two jobs on the farm and sends three kids to
school, according to Approtec. Literacy rates have climbed. In some villages,
customers have had enough money to buy mosquito nets, an effective way to
prevent malaria.
And there have also been more subtle effects: "This has increased the love with
my husband," says Mary Abwao, another farmer near Kisumu. "Before, if I
wanted to get salt for the food, I had to ask him for money." She mimes a stoophttps://www.wired.com/2002/04/approtec/
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shouldered groveling that is painful even to watch. "But nowadays that'sSUBSCRIBE
out. I
get salt."
Approtec executives know the MoneyMaker can do only so much. That's
because most of Kenya's underground water lies beyond the 20-foot reach of
the pump. So there's a huge need for a more powerful tool. There are other
deep-well pumps in the world - hundreds of designs, in fact - but none are as
cheap, portable, and durable as the one Approtec is developing. The spec sheet
for the new pump is six pages long and stipulates that the device should be
capable of hoisting water from 60 feet below ground; be easily operated by a 50kilogram human possibly wearing a long skirt; fit into a small van filled with 30
people; retail for no more than $125; and be capable of irrigating 1 acre per day
with a flow rate of 0.42 liter per second.
To build the deep-well pump, Approtec must overcome two serious hurdles.
There's the engineering challenge - designing a manual pump powerful enough
to raise water from a depth of 60 feet. Atmospheric pressure isn't strong
enough to raise water more than 25 feet, so a deep-well machine requires that
something - a piston, a cup, a submersible pump - be under the surface of the
water, forcing it up to the point where suction can take over. Many believe such
a pump cannot be made, or that if one is made, it will be too physically
exhausting to operate.
The second hurdle is funding. Approtec's deep-well R&D, not to mention its
future and the development of other new products, depends on donors - a
frustratingly undependable source of income. Plans to expand into Uganda and
other countries have been delayed for several years as aid organizations have
dithered and changed the rules of their funding. This angers Moon, who feels
that the foreign-aid machine is spurred into action by famine and flooding but
is less inspired when it comes to day-to-day needs. "Poverty is a disaster," he
says angrily, "and it needs to be addressed as urgently as a flood."
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To solve both problems, Approtec turned to Silicon Valley. Late last year, Fisher
opened an office in Palo Alto. The move - and the organization's new legal
status as a US nonprofit - gives Approtec access to foundation money and
private donations that aren't available to foreign nonprofits. Fisher hopes to
raise $25 million over the next five years, nearly quadruple the $7 million
Approtec has raised since its founding and enough to expand into eight
countries.
To crack the engineering problems of the deep-well pump, Approtec partnered
with Ideo, the Palo Alto-based industrial design firm that designed the Palm V,
the Handspring Visor Edge, and the Steelcase Leap chair. An Ideo engineer
named Ben Tarbell, who'd done an internship at Approtec while he was in grad
school, led the team of 45 product engineers who volunteered their time to
work on the project.
By last fall, the engineers had built three prototypes. One October afternoon,
Tarbell smeared on his SPF 30 and climbed up to the offices' hot asphalt roof to
show Fisher the team's progress. The Palo Alto engineers simulated a gritty
well in an African field with a sparkly acrylic tube that reached from the roof to
the parking lot, where it dead-ended in a water-filled trash can next to a Lexus.
"This piston is made from a piece of old raincoat," Tarbell explained as he
cranked the first prototype. "There are very few things this thin and strong
https://www.wired.com/2002/04/approtec/
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without going to Kevlar." The raincoat had been formed into a small umbrella
SUBSCRIBE
and shoved into the tube. When it was pulled upward, the spokes opened out,
bringing up water; on the downstroke the spokes folded inward, letting the
umbrella piston fall easily.
Pump number two was based on a Chinese design several thousand years old. It
was a 125-foot loop of rope with rubber washers tied to it at 2-inch intervals.
The rope was fed through a narrow pipe, and the washers carried water as they
traveled upward, like something from Dr. Seuss.
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The third option was ultra-low tech, sturdy, and cheap: just two pieces of PVC
piping, one nested inside the other and topped with a one-way valve. The
smaller, inner pipe formed a 6-foot-long piston that could be raised by a rope or
chain and pulled downward by gravity.
It was the third design that Martin and Tarbell decided to develop. By January,
the Ideo engineers had a more refined prototype, which they tested on the roof
of the six-story engineering building at Stanford University. It will be a few
more months before the pump rolls off the production line in Kenya.
https://www.wired.com/2002/04/approtec/
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"Leverage," Tarbell says matter-of-factly. "It's leverage - a few hours a night
SUBSCRIBE
isn't much for me, but it can really change things in Kenya."
It's clear that low tech tools like treadle pumps can help kick-start an economic
transition in Kenya. It's equally obvious that not all transitions are easy. The
pumps have solved some problems and created others. Julius Karanja, who once
earned a living as a mason in the former industrial center of Thika, now runs a
farm on the outskirts of town. Karanja's irrigated garden has earned him
enough to buy two cows, build three rental houses, and open a small store
where his wife sells water, milk, and tomatoes. Last year he experienced the
downside of supply and demand when the local market became glutted with
tomatoes, causing the sell price to plummet. Entrepreneurs everywhere face
these risks, but in Kenya the situation is exacerbated by problems like poor
roads and limited transportation options. If Karanja had wanted to try peddling
his tomatoes in the neighboring village, for instance, he would have found it
almost impossible to get his goods there in any sellable condition.
Farming is all about risk, and the transition from subsistence farming to
commercial farming only raises the stakes. "If you're doing one or the other, you
know the risks and the benefits," says Melvyn Kay, a British irrigation engineer
who has worked on projects in sub-Saharan Africa for 30 years. "If you're in the
tunnel between the two, you literally run the risk of starving."
That's the scary part. But the tunnel may also prove to be a route to a more open
political system. "With economic empowerment, you no longer have to depend
on the state," says John Githongo, director of the Kenyan chapter of
Transparency International, an anticorruption organization. In other words,
you have the freedom to question the government, speak publicly against it, and
- in democratic states, at least - vote it out of power.
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Later this year, Kenyans will vote in a free election for the first time since Daniel
arap Moi became president in 1978. Across the country, people are talking about
the possibility of a new government.
Could a $38 manual treadle pump really become a tool for democracy? As
Githongo says, "Small bits of technology make a big difference here."
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