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ABSTRACT

Many peopl e believe that tropical forest conservation strategies
for Latin Anerica should focus on extracting non-tinber products.

However, very little econonmic research has addressed the
activity.



Thi s paper presents the results of a study of vegetable ivory, or
tagua (Phytel ephas aequatorialis), production in western Ecuador

It is one of the largest extractive industries in the hem sphere.

We found that, until recently, households collecting tagua

recei ved paynents that barely covered the value of their harvest
| abor. By contrast, a few firms that slice tagua into disks that
are exported to overseas button manufacturers have captured
sizable profits. This concentration of economic returns at the
top of the domestic marketing chain has been typical of non-

ti mber extraction throughout Latin America.

Processi ng and exporting are becom ng nore conpetitive. As a
result, producer-level prices are increasing. Nevertheless, our
research findings lead us to doubt that collecting non-tinber
products will save vast tracts of tropical forest.

ACKNONLEDGEMENT

Thi s paper was presented at the Forestry and the Environnent:
Econonmi ¢ Perspectives Conference, Banff National Park, Canada,
Cct ober 12-15, 1994

A grant fromthe Quito, Ecuador mission of the U S. Agency for

I nternational Devel opnent to the Instituto de Estrategias
Agropecuari as (I DEA), where the three authors worked, nade
possi bl e the research reported in this paper. The Fundaci ¢n de
Capacitaci ¢n e Inversi ¢n para el Desarrollo Socio-Anbi enta
(CIDESA) and its executive director, Rodrigo Cal ero-Hi dal go
provi ded val uabl e advi ce and | ogi stical support for field
surveys. | DEA enpl oyees Paul Arellano, Marja Arguello, and Doris
Otiz worked on these surveys. O course, the authors are

excl usively responsible for the paper's errors and om ssions.
Al views and opinions are theirs al one.

CAN WE SAVE TROPI CAL FORESTS BY HARVESTI NG NON- TI MBER PRODUCTS?

Converting tropical noist forests into cropland and pasture
causes profound environnmental change. Quite often, |oca

preci pitation regi nes change. In addition, clearing tree-covered
| and appears to contribute to global warmng (Detw |ler and Hal
1988). Undoubtedly, clearing |and di m ni shes biol ogica

diversity since tropical rainforests harbor a | arge share of the
worl d's plant and ani nal species (WIson 1988).



It is difficult to force agricultural colonists and | oggers to
pay for the environmental inpacts of deforestation. Therefore,
efforts to save rainforests in Africa, Asia, and Latin America
have focused on altering governnent policies that pronote |and
use change. For exanple, in the late 1980s the Brazilian
government cut back various direct and indirect inducenents for
agriculture in the Amazon Basin, which Wrld Bank econom sts had
criticized (Mahar 1989). At the sane tinme, donor organizations
and national governments have pronoted economc activities that
make use of tropical forests. These activities include
ecotouri sm (Boo 1990), selective tinber harvesting w th nanaged
regeneration (Tosi 1982), and collecting fruits, nedicina

pl ants, and ot her comuodities.

A two- page case study published in 1989 (Peters, CGentry, and
Mendol sohn, 1989) enhanced the appeal of non-tinber extraction.
A sinplistic reading of that study gives an exaggerated

i npression of tropical forests' value as a source of non-tinber
products. A survey of individuals and firnms that collect and
process those commodities shows a nore accurate view W used
this approach in our study of vegetable ivory production in
west ern Ecuador.

Wor kers obtain vegetable ivory fromthe seeds of a hardy tagua
pal m speci es (Phytel ephas aequatorialis). It is native to the
hum d and seasonal | y-dry tropical forests of northwestern South
America. Avail able research suggests that the tree can live for
nmore than a century and that its seeds can lie dormant for well
over a year (Acosta-Solis 1944, Barfod 1991).

The study focused on three groups:

* the firms that process and export vegetable ivory,

* the internediaries who nove the product fromthe countryside to
processor-exporters, and

* the rural households that collect the ivory.

We found that, until recently, internediaries and househol ds were
barely paid enough to cover |abor, fuel, and other expenses they
i ncur while gathering and marketing vegetable ivory. By
contrast, processor-exporters have been earning sizable profits.
This incone pattern is consistent with that for other non-tinber
extraction el sewhere in the Western Hem sphere

Veget abl e i vory producti on provides poor comunities in the study
area with cash income and has probably saved some renewabl e
resources fromdestruction. 1In addition, processing and
exporting are becom ng nore conpetitive and producer-|evel prices
are increasing. Nevertheless, findings |like ours indicate that
col l ecting non-tinber products will not save vast tracts of

tropi cal forest.

The M shana Case Study

For many individuals and groups working to stop habitat loss in
t he devel oping world, the Peters, Gentry, and Mendel sohn (1989)
article contai ned encouraging results. For several years,



researchers have nmeasured yields of various non-tinber
commodities on a one-hectare plot near M shana, Peru. They
multiplied the yields by market prices in the Amazonian port city
of lquitos, close to Mshana, and nmade a 40% al | owance for
harvesting and transportation expenses. Significantly, the
resulting estimate of income fromextraction, $420/hectare/year
(in 1987 US$), was greater than nost |oggers and agricultura
colonists in the Amazon Basin earn fromtheir hol di ngs.
Suddenl y, many peopl e thought they had found a way to keep
rainforests intact while sinmultaneously raising forest-dwellers
i ncones.

The aut hors of the M shana case study acknow edged that it had
inmportant limtations. For one thing, they did not consider
post - harvest losses. This is an inportant om ssion since many
fruits and other jungle products are perishable. If, for
exanple, a third of the potential harvest is |lost due to rot or
m shandl i ng, then annual harvest inconme would be $190/ hect ar e,
not $420/ hectare.

We should al so remenber that the lquitos area is an unusually
strong market for jungle commodities. It is isolated, with poor
road connections to the outside world and its products. Also,
many residents are descendants of Indians and Rubber Boom
colonists and are famliar with and |like rainforest fruits,
medi ci nes, and other forest products. Recent mgrants to the
Amazon Basin may not share those traits.

Furthernore, Peters, Gentry, and Mendel sohn (1989) did not try to
determ ne the price inpacts resulting from expanded col |l ection
and processing of non-tinmber forest products. Undoubtedly, those
i npacts woul d be negative. They also did not address nmarketing
difficulties. Those problens are inportant as entrepreneurs have
di scovered when trying to sell non-tinber products in markets
out si de the Amazon Basin.

Regrettably, enthusiasts have forgotten these limtations when

t hey advocated establishing extractive reserves to save

rai nforests. Not considering post-harvest |osses is careless.
More inportantly, the results of a single case study can never be
used to justify the value of dedicating large tracts to non-

ti mber harvesting.

Veget abl e Ivory Production in Western Ecuador

We should not determ ne the true benefits of extractive activity
by cal culating the incone that a single hectare of rainforest
coul d generate under ideal circunmstances. A better approach is
to exam ne real -world experience with that activity. Wstern
Ecuador, the main source of vegetable ivory in the world, is an
excell ent setting for this sort of research

In all but the driest parts of western Ecuador under 1,500 neters
altitude, tagua is an inportant secondary succession speci es.

That is, nost productive stands grow fromplants energing in | and
that had recently been cleaved. Local people plant little, if
any, tagua.



Hi storical Trends in Exports

Ecuador began to ship vegetable ivory abroad about 1900. Central
Bank annual reports show that exports peaked during the 1920s and
1930s. Button nanufacturers in Italy and ot her European
countries were the principal market. Ecuadorians sold nore than
$18 million (in 1992 US$) of tagua in 1925. Exports slipped
during the late 1920s and fell to just $2 mllion in 1932.
However, exports recovered during the 1930s and reached $16
mllion in 1937 although they rarely exceeded $4 mllion during
the Second World War. Shortly afterward, the introduction of
plastic buttons further reduced demand. For 30 years, beginning
in the early 1950s, vegetable ivory sales were negligible.

The tagua industry has rebounded in recent years. Internationa
button manufacturers find it is nore appealing than plastic to
many up-scale clothing buyers. 1In addition, the handicraft

mar ket has strengt hened because of the ban on international trade
in products derived from el ephant tusks. Exports rose from$1.5
mllion in 1987 to $3.5 nmillion in 1988. Foreign shipments were
$6 mllion in 1991 and are staying at or above $4 nmllion a year

(The true val ue of overseas shipnments is probably much higher
si nce Ecuadorian exporters comonly under-invoice exports.)
Italy is still the main inporter, purchasing 81% of Ecuador's
production in 1991.

Modes of Production and Marketing Channel s

Most tagua stands were established during the 1920s and 1930s
when overseas demand for vegetable ivory was strong. Mintenance
involves little nore than the occasional renoval of dead fronds.
Since tagua yields other useful products, including roofing
materials and |ivestock fodder, few people uprooted trees during
t he years when Ecuador exported al nost no vegetable ivory.

After harvesting, rural people sell the tagua to internediaries.
There are no significant barriers to entry at this stage in the
marketing chain. Traders only need a small truck or boat so that
they can buy supplies fromindividual collectors and sell to
other internmediaries, directly to processor-exporters, or both.
There is no evidence of internediaries establishing |oca
nmonopol i es. However, such behavi or remains conmon in nmany parts
of the Brazilian Amazon (Schwartznman 1989).

The top end of the domestic marketing chain is nmuch nore
concentrated. Only a few firnms slice dried tagua seeds into

di sks and sell themto overseas button manufacturers. The two

| ar gest processor-exporters handl ed about 45% of total shipnents
in 1991 and another three firmnms shipped 30%

The val ue of operating at a |large scal e does not explain the |ack
of competition. Any business can expand capacity sinply by
installing nore slicing machines, hiring other operators, and by
enlarging the drying yard. Instead, production is held in check
by barriers to marketing. Historically, it has been nearly

i npossible to export tagua w thout having good contacts anong
Italy's button manufacturers.



A current initiative to pronote tagua production in Ecuador

(Cal ero- Hi dal go 1992) seeks to devel op new markets. Both
Conservation International (Cl) and the U S. Agency for

I nternational Devel opnent (USAI D) have supported the effort. But
mar ket devel opnent is proving to be a challenge. d othing

manuf acturers that have never used tagua nust be assured that
they can inport |arge volunmes of high-quality vegetable ivory
before they will stop using plastic buttons.

A Survey of the Vegetable Ivory Industry

Qur study sought to determine the current distribution of
benefits fromtagua production in western Ecuador. W surveyed
col l ector househol ds, internediaries, and processor-exporters to
estimate each group's earnings. Qur findings forma basis for

di scussing the future course of vegetable ivory production and
renewabl e resource nanagenent.

Pr ocedur es

In early 1993, we began preparing separate surveys for

collectors, internediaries, and processor-exporters. To identify
firns that nade tagua di sks and narketed theminternationally, we
exam ned Central Bank records and consulted with the Fundaci ¢n de
Capacitaci ¢n e Inversi ¢n para el Desarrollo Socio-Anbi enta
(CIDESA). This organization is responsible for locally

i npl enenting the Cl-USAID Tagua I nitiative nentioned above.
Interviews with five enterprises, with offices in Manta (a
coastal port city) and Quito (the national capital), began in
January and finished in May. 1In addition to yielding the data
needed to estinmate processor-exporter income (see below), those

i ntervi ews showed how domestic marketing of raw tagua worked.
This was inportant to consider before planning the internediary
and col | ector surveys.

W devel oped the instruments used in those surveys in February
and March, working closely with Cl DESA, which has had nuch field
experience in the study area. CIDESA arranged to pre-test the
qgquestionnaires in md-March with 20 househol ds and three
internmediaries in Esneral das Province in northwestern Ecuador
After the pre-test, we nodified the questionnaires.

Surveyi ng began in Esneraldas in April. Based on ClDESA s
recomrendati ons, we sent small teans to three districts to
interview 59 coll ector households. Interviewers used canoes to

reach one group of small comunities on the Cayapas River and
anot her on the Santiago River. They walked to a third group of
conmmunities, |located inland fromthe Santiago River.

An interruption in funding prevented surveying in Manab
Province, which is drier and has better roads than Esneral das,
until Novenber 1993. Interviewers questioned 22 househol ds near
Junjn, Portoviejo, and Jipijapa, which are northeast, east, and
sout heast, respectively, of Manta.



The coll ector pre-test and survey covered 21 internediaries in
bot h Esneral das and Manabi. The sanple included small business
operators and truckers operating in or close to the conmunities
where the coll ector sanple resides.

Sanpl e Descri ptions

The collector sanple is representative of the rural poor who
popul ate northwestern Ecuador and ot her areas produci ng non-

ti mber forest comobdities. The typical household has 4.4

i ndividuals in Esmeral das and 6.4 people in Manabi. Four-fifths
of househol d heads were born in the sane conmunity where they now
live. Mst of the rest cane from another part of the sane
province. Only 3% of the household heads in Esneral das had

i mm grated from another province. Education |levels are |ow
Adults in Esneral das conpleted 4.2 years of primary school and
those in Manabi only 3.0 years.

The interviewees did not identify tagua collection as their main
incone. Instead, 83% of the household heads described thensel ves
as farmers. Most others reported that their prinmary occupations
were fishing and small-time commrerce. Earning about 5, 000
Ecuadori an sucres (equivalent in 1993 to $2.63) a day plus lunch
6% of the sanple worked off-farm Daily earnings vary with
agricultural |abor demand, rising slightly during the rainy
season and falling a little in the dry nonths.

Most househol ds in the sanpl e have one "tagual" (tagua orchard),
averaging 9.7 hectares, where only famly nmenbers may coll ect
vegetable ivory. One-third of the interviewes own two such
sites and 13% own three. Farners practice agroforestry on 90% of
the sites by inter-planting bananas, cocoa, coffee, and oranges
(in Manabi) with tagua. On 14% of the Esneral das "tagual es,” the
farnmers do not inter-plant. Five percent of the Manab

househol ds described their harvesting sites as conmunal forest.

Patterns of tagua collection in Esneral das are distinct from
those in Manabi. Harvesting occurs in Esmeral das about once a
month all year round. Typically, 2.9 househol d nmenbers
(including the head) visit a site and work four to seven hours.
Medi an harvests are higher (400 pounds/day/site) during the peak
season, |ate Decenber through May, than during the rest of the
year (300 pounds/day/site). In Manabi, households collect tagua
at various tinmes, depending on their |abor constraints. A

typi cal single-day harvest involves 2.0 person-days of work.

Al so, medi an production (200 pounds/harvest/site during the peak
season) is less than in Esneral das.

Col l ectors devote very little effort to marketing raw tagua. In
Esner al das, 94% of the interviewees sell to |ocal business
operators, who contract truckers to deliver vegetable ivory to
processor-exporters. The other 6%sell directly to truckers. In
Manabi, 64% of the interviewees sell to internediaries and 36%
sell to truckers. Since there are better roads in Manabi
transporters find it easier to buy tagua and other conmodities
directly fromrural househol ds.

Buyers pick up the product at the collector's residence 90% of
the tine. In Esneraldas, if farners take raw tagua to



i nternedi aries, they can charge 22% nore. The prem um
conpensates for the expenses, nostly travel tinme, which averages
five hours. However, in Minabi, there is no difference between
farmgate and delivered prices. There the average di stance
between a col | ector household and an intermedi ary's place of

busi ness is just 20 m nutes.

Gains from Col |l ecti ng, Marketing, and Processing Vegetable Ivory

There are hundreds of tagua extractors in western Ecuador. As a
group, we can regard themas a conpetitive industry.

Accordingly, any difference between the paynments they receive and
t he expenses of |abor and other inputs devoted to collection and

rel ated activities (such as baskets and burlap bags to store and

carry raw vegetable ivory) is a return to tagua resources. That

residual return reflects the scarcity value of those resources.

To determ ne whether or not tagua is indeed scarce (at |east from
t he perspective of extractors), we used household survey data to
estimate an inplied daily paynment for time spent collecting
vegetable ivory. That paynent is defined as foll ows:

medi an harvest per site/hundred pounds

x farmgate price (sucres/hundred pounds)
gross revenues (sucres)

- nmedi an expenditures on other inputs (sucres)
net revenues (sucres)

0 medi an person-days per harvest
medi an conpensati on (sucres/ day)

0 exchange rate (1,900 sucres/dollar)

medi an conpensati on (sucres/ day)

As nentioned earlier, harvests are higher during the peak season
than the rest of the year: 400 pounds versus 300 pounds/site in
Esneral das. Also, there are differences in | abor inputs between
the two provinces: 2.9 person-days/harvest in Esneral das versus
2.0 person-days in Manabi. Furthernore, producer-level tagua
prices rose between April 1993, when interviewers surveyed
Esner al das househol ds, and Novenber, when they surveyed Manabi

ClI DESA enpl oyees and individuals involved in the vegetable ivory
busi ness suggest that prices went up in both provinces about 80%

W cal cul ated daily paynments for |abor used in tagua collection
for medi an peak-season harvests in Esneral das and Manabi

Calcul ations reflect both the |lower April prices and the higher

| ate- 1993 values. Estimates in table 1 show nedian daily returns
to |l abor used in non-tinber production ($2.36 in Esneral das and
$2.32 in Manabi) conpared poorly with of f-farmwages -- $2.63/day

plus a lunch (see above) -- before vegetable ivory prices rose.
After the price increase, the daily returns to tagua collection -
- $4.40 in Esneral das and $4.37 in Manabi -- rose well above

usual rural wages.



Table 1. Daily Paynments for Peak-Season Tagua Col | ection

Esneral das [note a] Manabi [note Db]
At April 1993 Prices [note c] $2. 36 $2. 32
At Novenber 1993 Prices [note d] $4.40 $4. 37

a. 2.9 persons harvest 400 pounds in a day

b. 2.0 persons harvest 200 pounds in a day

c. 3,500 sucres ($1.84) per 100 pounds in Esmeral das and 4, 900
sucres ($2.58) per 100 pounds in Manab

d. 6,300 sucres ($3.32) per 100 pounds in Esmeral das and 8, 800
sucres ($4.63) per 100 pounds in Manab

Sour ce: Househol d Surveys

Because the returns to collection have risen in recent nonths,

i ncentives to nmanage tagua resources better have inproved.
Interestingly, 70% of the collectors interviewed in Esneral das
said they would respond to higher prices by increasing the
productivity of tagua stands. They could do this by pruning nore
carefully and frequently. (The other Esneral das househol ds sai d
they woul d use additional earnings to try to raise agricultura
out put (15%, to increase consunption (11%, and to pay for
children's education (4% .) Cdearly, collectors in Esneral das,
where earning options are few, regard higher prices as a signa
that tagua is scarce and they should nmanage it better

In all likelihood, producer vegetable ivory prices (and tagua
resource val ues) have not been held down in the past because
truckers and other internediaries were earning exorbitant
profits. As has been nentioned, donmestic marketing of tagua is
conpetitive. W can expect that nmargi ns between internediaries
revenues and their costs are nodest. This turns out to be the
case.

Internediaries in Manabi sell raw tagua to di sk-makers at a price
about 8% hi gher than that paid to collectors plus limted fue
costs and ot her business-related inputs. The difference between
revenues and expenditures in Esneraldas is 21% mai nly because of
its poor transportation infrastructure and its renoteness from
processi ng and export facilities.

If high profits are occurring in vegetable ivory production
processor-exporters are receiving them That stage of the
marketing chain is highly concentrated, with the five | argest
firnms accounting for three-quarters of all exports.
Concentrating appears to be associated with high profits. Table
2 shows this clearly.



Tabl e 2. Revenues, Costs, and Profits in Ecuadorian Tagua
Processing [note a]

G oss Revenues $645, 880
- Sal es of 225,000 Pounds of Disks 640, 497
- Sal es of Tagua Fl our and O her By-Products 5, 383
Cost s $255, 079
- Purchases of Raw Tagua 89, 905
- Wages and Sal ari es 102, 337
- Capital, Administrative, Electricity, and 62, 837
O her Expenses

Profits $390, 801
Profits as a Share of Revenues 61%

a. calculated using April 1993 prices in US$

Source: Industry Interviews

Responding to the profitability level indicated in table 2, nore
processors-exporters are entering the industry. Several new
enterprises began operating in Manta and Quito in the last two or
three years. Undoubtedly, greater conpetition helps explain
recent increases in the raw material prices that collector
househol ds receive. W can expect simlar adjustnents in the
future if processor-exporters continue to earn high profits.

Non-ti nber Extraction and Rai nforest Conservation

Especially during the late 1980s and early 1990s, many peopl e
were optim stic about the contribution of non-tinber extraction
to tropical forest conservation. Experience has tenpered this
optimsmas that activity is exam ned nore closely.

Browder (1992), for exanple, draws on avail able research to show
that collecting non-tinber forest products does not benefit rura
househol ds much. Research shows |iving standards anong the
rubber tappers of Bolivia and Brazil are m serable, conparing
poorly with the nmeager soci oeconom ¢ norns of the rural Amazon
By contrast, profits fromnon-tinber extraction usually |odge at
the top of the domestic marketing chain. The Manaus Opera House
is evidence of the wealth exporters earned during the Amazon
Rubber Boom

H gher prices for fruits, nedicinal plants, and other comuodities
in rural areas do not always encourage collectors to manage
renewabl e natural resources better. Browder (1992) stresses that
non-tinmber extraction can result in environnmental damage. W
need to renmenber that one of the authors of the M shana case
study has warned that wild fruit popul ations "are being rapidly
depl eted by destructive harvesting techni ques as market pressure
begins to build" (Vsquez and Gentry, 1989:350). This exanple
shows what can happen when demand increases for a product
collected in tropical forests where | ocal people do not have
defined property rights.



Ceneral analyses of the limted benefits of non-tinber extraction
apply in Ecuador. Before the recent increase in vegetable ivory
prices, nmedian daily returns to tagua harvesting were bel ow ot her
rural wages. Only in some parts of the country are daily
paynments beginning to rise above | abor and other expenses.

Anot her parallel between Ecuador's vegetable ivory industry and
non-ti nmber production el sewhere in South Arerica is the
concentration of econonic returns anobng processor-exporters.

It is fortunate that tagua collection, which takes pl ace
primarily on private hol di ngs, involves no significant

envi ronnent al damage. However, the sane is not true of past
extractive activity in Ecuador. Harvesting of "cascarilla roja",
the natural source of quinine, is an exanple. At |east one of
the English botanists who collected "cascarilla roja" seedlings
on the western slopes of the Andes in the 1850s reported that
extractors killed trees by stripping the bark, which contained
qui ni ne (Spruce 1970: 240-241).

Finally, lasting increases in the value of non-tinber products

m ght not help tropical forests and their inhabitants even if we
resol ve the open-access problens of destructive harvesting.

H story shows that, whenever an extractive commodity grows
scarce, farners usually cultivate outside of natural ecosystens.
For exanple, Spruce and other English botanists went to Ecuador
because the demand for quinine had risen substantially in British
India. As a result, their enployers established quinine
plantations in India. The nost fanmous epi sode of donesticating a
scarce rainforest product occurred in the early 1900s.
Entrepreneurs snuggl ed plants out of the Amazon Basin and

est abl i shed rubber plantations in Southeast Asia. Since Asian
producti on costs were less than they were in Arazon rainforests,
worl d prices fell and the Amazon rubber boom ended.

Setting up or strengthening markets for non-tinber comuodities
can hel p encourage renewabl e resource conservati on and can raise
rural incones. This is happening in sone parts of western
Ecuador where farnmers collect vegetable ivory. However, for non-
timber extraction to save large tracts of rainforests, collectors
wi Il have to resolve the problem of weakened property rights.
This is also true if they want to conduct |oggi ng or any ot her
econom c activity in an environmental | y-sound way. Furthernore,
attenpts to rai se the nmarket val ue of non-tinber products and
rural incones mght not succeed if farmers begin to produce
commodities originally found in the wld.

Extracting non-tinmber resources may, indeed, contribute very
little to rainforest conservation
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