


Table 3. Frequency table of use of medicinal plants and modern medicine

Modern medicine

User Non-user Total
Medicinal User 213 163 376
Plants
Non-user 337 21 358
Total 550 184 734

The bivariate probit regression model was used for the 734 cases of
reported illness. Estimates are exhibited in Table 4. Rho was found to be
significant at 1%, indicating that a bivariate probit model was more
appropriate than two univariate probit models.

Eight variables have a significant relation with the decision of whether
or not to use medicinal plants, and six variables have a significant relation
with the use of modern medicine.

Table 4. Bivariate probit results of use of medicinal plants and modern medicine in the

Nobéré area of Burkina Faso

Independent variables

Dependent variables

Medicinal Plants Modern Medicine
Constant 0.04 0.55
SEX 0.04 -0.17
BABY -0.38%* 0.21
OLD -0.01 0.16
ETHNIC 0.29* -0.09
EDUC -0.11%* 0.11%*
INCOME 0.01 -0.04
DIG -0.07 0.43%*
RESP -0.28* 0.14
MAL -0.55%** 0.99%**
PAINS -0.39%** 0.42%**
CHRONIC 0.58*** 0.62%**
BED 0.21 0.62%**
HPOST -0.31%* 0.05

* Significant at 10%
** Significant at 5%
**% Significant at 1%
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The coefficient of BABY is negative at 5% in the medicinal plants
submodel, indicating, as expected, that babies are less likely to consume
medicinal plants when ill. Although only significant at 10%, the coefficient
of ETHNIC is positive, indicating that patients belonging to the Mossi
ethnic group are more likely to consume medicinal plants than people
belonging to other ethnic groups. The average educational level of the
household has a negative and significant relationship to the decision to use
medicinal plants, and a positive and significant relationship to the use of
modern medicine. Illnesses of the digestive system were found to be
significantly and positively associated to the use of modern medicine, while
illnesses of the respiratory system were negatively associated to the use of
traditional medicine. Malaria and various pains were two types of illnesses
which were very significantly (1%) negatively associated with the use of
traditional medicine, and very significantly positively associated with the
use of modern medicine. Reported chronic illnesses were highly
significantly (1%) and positively associated with both the use of medicinal
plants and modern medicine. Patient confinement to bed was positively
associated with the use of modern medicine. Finally, the absence of health
post was found to be significantly associated with an increased
consumption of medicinal plants.

5. Conclusion

Lack of quantitative data on the use of medicinal plants at the household
level in developing countries has led researchers and policy makers to rely
on outdated and uncertain estimates. The recognition that forests and other
environmental resources play an important role in the health service
provision of households in the developing world is paramount to the
achievement of the Millennium Development Goals. This paper contributes
to fill in the knowledge gap surrounding the use of medicinal plants. More
than half of ill people in our survey relied on medicinal plants for their
recovery. Social representation of illness was a strong determinant in the
use of medicinal plants. Moreover, uneducated and remote households were
shown to rely more on medicinal plants than other households.

Given the current importance of medicinal plants in the treatment
strategies of rural households, and the function that medicinal plants
perform for certain illnesses independently of the presence of biomedically
verified adequacy of modern treatments, it seems sensible to assume that
the consumption of medicinal plants in rural Burkina Faso is not likely to
decrease in the close future. In this context, it is imperative that traditional
medicine be included in public health policy. Although medicinal plants
have natural origins, a study by Mills et al. (2005) showed that the use of
herbal medicine in Africa might put patients at risk for drug toxicity,
treatment failure and viral resistance. Given that medicinal plants are
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mostly consumed as a home treatment in rural Burkina Faso, information
on use, dosage, storage and preparation of herbal medicines should be made
available to rural households through extension services.

Our preliminary results also point to the need to look at the resource
base of the herbal health-care system in Burkina Faso and elsewhere in sub-
Saharan Africa. As wild population of medicinal plants remain the principal
source of supply, it is imperative to assess the impact of climate change and
habitat loss and degradation on the medicinal plant resource.
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Abstract

Expanding markets of non-timber forest products (NTFPs) and increasing
interest in traditional medicines and health foods have resulted in a growing
trade of these NTFPs at local, national and international levels. The trade
provides income-generating opportunities for rural people in developing
countries but may also jeopardize sustainable harvest levels. The objective of
this study was to investigate the trade chains and contribution to rural
households of two commercially important NTFPs in Bhutan; the insect-
pathogenic fungus Ophiocordyceps sinensis and the mycorrhizal mushroom
Tricholoma matsutake. Access mapping and commodity chain analysis was
used as analytical framework. Information on household incomes, quantities,
time spent, prices, and expenses were obtained through semi-structured
interviews with collectors, middlemen and traders including exporters. Net
income was calculated for all actors. Distribution of incomes between actors
was calculated. Collectors of O. sinensis obtained a higher net income per kg
than middlemen and traders while the opposite was the case for T. matsutake.
Collectors of O. sinensis earned an average of 70% of the household’s cash
income from collection and sale of the product while 7. matsutake on average
constituted 9% of collectors’ household income. Based on the study,
opportunities for increasing NTFP collectors’ net income are discussed. Over-
exploitation and habitat destruction was a common concern among collectors of
O. sinensis and T. matsutake. Further research on the biology of the species, the
resource base and the impact of increasing collection and trade is needed to
ensure sustainable harvest levels.

Keywords: Access mapping, gender, household income, market survey, NTFP,
socio-economics.
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1. Introduction

Traditional medicine and health foods are used in a variety of goods from raw
materials to processed and packaged products like pharmaceuticals, herbal
medicines, tea, spirits, cosmetics, sweets, and dietary supplements (Lange,
2006). Around 70,000 plants species are used in indigenous and traditional
medicine and health-care systems worldwide (IUCN, 2007). It is estimated that
80% of people in developing countries depend on traditional medicine (WHO,
2010). Globalisation, expanding markets for non- timber forest products
(NTFPs) and increasing interest in traditional medicines and health foods have
resulted in a growing trade of these NTFPs in both developing and developed
countries. The demand for NTFPs for domestic and commercial purposes
results in a considerable trade on local, national and international markets
(Lange, 2006). The annual world market for plant-based medicine is estimated
at USD 20-40 billion with an annual growth rate of 10-20 % (Larsen and Olsen,
2007). The trade provides income-generating opportunities for rural people in
developing countries but may also jeopardize sustainable harvest levels (Godoy
et al. 1995).

The marketing of NTFPs is normally carried out in two main stages; i.e. the
marketing of the raw material from the stage of gathering it until it reaches the
industrial user, and the marketing of the semi-finished or finished industrial or
finished consumer product either to other processing industries or to final
consumers (Lintu, 1995). Though in many cases, the products collected have
very high value as final products, the collectors generally receive only a small
share of the final value either because they are not aware of the real value or
unable to market it to the buyers where they can get reasonable prices for their
products (Neumann and Hirsch, 2000). Other reasons associated with low price
for collectors may be lack of market information, inaccessibility of the markets,
and inability to sell the products in the form or quality desired by buyers.
NTFPs are often collected either by wage laborers or farmers with small land
holdings and a significant part of the material is commercially traded. The
prices paid to the collectors tend to be very low, partly because of ready
availability of cheap labor to undertake the very labor intensive work of
gathering (FAO, 2005). The contractors who employ the collectors often act as
middlemen and traders as well, and collectors usually are dependent on the
contractors as they are poor and frequently owe money to the contractors
(Neumann and Hirsch, 2000). Further, the supply chain is often very long with
as many as six or seven marketing stages involving primary collectors and
producers, local contractors, regional wholesale markets, large wholesale
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markets and specialized suppliers. This results in primary collectors and
farmers receiving low prices for their products (Veeman, 2002).

Commodity chain analysis is a tool for analyzing how markets operate and
who benefits, how they benefit, and how those patterns of benefit distribution
might be changed. In commodity chain analysis the focus remains on the
sequence of processes which extends from the extraction or harvesting of the
primary commodities, through the intermediate processing stages, to the
production of the finished products and their sales to consumers (Talbot, 2002).
It analyses the nature of the commodity flows to and from each stage, and the
geographic distribution of the flows. By focusing on the whole range of
activities and relations associated with production, exchange, transport and
distribution of a particular commodity, the commodity chain approach is
simultaneously a descriptive tool and an analytic instrument (Jensen, 2008).

Access mapping leads to evaluation of the distribution of benefits along the
commodity chain and draws out the mechanisms responsible for access to
benefits (Ribot, 1998; Ribot and Peluso 2003). Access mapping includes; i)
identifying the actors involved in the extraction, production, processing,
exchange, transport, distribution, final sale and end use of the commodity. More
specifically it includes i) identifying the actors along the commodity chain; ii)
evaluating income and profit at each level of (or among groups of actors within)
the commodity chain through the analysis of prices and quantities of the goods
handled by the different actors; iii) evaluating the distribution of income and
profit within each group along the chain; and iv) using the distribution of these
benefits among and within groups to trace, or map, the mechanisms by which
access to benefits is maintained and controlled Ribot (1998).

We used access mapping to investigate the trade chains and contribution to
rural households of two commercially important NTFPs in Bhutan; the insect-
pathogenic fungus Ophiocordyceps sinensis and the mycorrhizal mushroom
Tricholoma matsutake.

2. Study area

Bhutan is known as ‘Menjong Gyelkhap’ meaning the land of medicinal plants.
It is located in southern Asia between India and China and covers an area of
approximately 47,000 sq. km (Fig. 1). The country spans elevations from about
100 to 7500 m above sea level. The climate varies greatly from tropical in the
southern plains, cool winter and hot summers in central valleys and extreme
winters and cool summers in the Himalayas. The terrain is mostly mountainous
with some fertile valleys and savanna. About 70% of the country is forested
with numerous deciduous and evergreen species ranging from tropical
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hardwoods to predominantly oak and pine forests. The population of Bhutan is
close to 700,000. The majority of the population is engaged in agriculture and it
is estimated that about 70% of the households depend on forest resources for
food, firewood and traditional medicine (Wangda and Ohsawa, 2006). Per
capita GDP was 5,600 USD in 2008 (CIA, 2009). Survey sites for O. sinensis
collection were within the Choekor block and survey sites for 7. matsutake
collection were in the Ura block both within Bhumtang District (Fig. 1). Market
surveys were conducted in Thimphu, the capital of Bhutan, and in Paro, a
historic city. Most NTFPs are exported from these two cities.

Collection

[l

Figure 1. Bhutan (upper left insert) and its districts. Survey sites for O. sinensis collection were
within the Choekor block and survey sites for 7. matsutake collection were in the Ura block
both within Bhumtang District (upper right insert, from). Market surveys were conducted in
Thimphu, the capital of Bhutan, and in Paro, a historic city. Most NTFPs are exported from
these two cities. Source of maps: CIA 2009, www.bhutan.gov.bt/government/dzongkhags.php,
www.bumthang.gov.bt/map.php
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3. Methods

Quantitative and qualitative data were collected through semi-structured
interviews following pre-printed questionnaires. The questionnaires were pre-
tested and modified to match with the field situations and to rectify ambiguities.
Interviews were conducted in villages, at road-heads and in cities with
assistance from a translator. The snowball method was used to identify
respondents. Identification of collectors was done through key informants such
as village heads, and through local forest department’s records of permit
holders. Middlemen and traders were identified on the basis of information
gathered from collectors. Exporters were identified by traders.

For O. sinensis thirty-nine collectors from seven villages of the Choekhor
block, one middleman in Bumthang and eight O. sinensis exporters in Thimphu
were interviewed. For 7. matsutake, twenty-one collectors from five villages of
Ura block, four medium-level traders including one middleman in Paro, two
retailers at Ura road-head, one head of a user group in Ura and four exporters
in Thimphu and Paro were interviewed.

In the commodity chain analysis, the annual amount of O. sinensis and T.
matsutake collected and sold, selling prices and the costs associated with
collection were recorded for individual collectors. As a basis for analyzing
individual household’s cash income, all sources of cash income to households
were considered in the interviews. For the economic valuation of O. sinensis
and 7. matsutake collection, quantities collected in a day, time spent, and
distance covered to reach collection sites were recorded. For middlemen and
traders the quantities purchased and sold, buying and selling prices, and
overhead costs per kilogram were recorded. Dry weight was used for O.
sinenses and fresh weight for 7. matsutake.

Income, cost and net margins were calculated for all actors in the
commodity chains for O. sinensis and T. matsutake. Furthermore, the relative
household cash income from O. sinensis and T. matsutake was calculated. Daily
income from collection of O. sinensis and T. matsutake were calculated and
compared with daily wage rate. Finally, the distribution of incomes in the
market for O. sinensis and T. matsutake was calculated.

Data on processing, perceptions about the resource base and specific
problems associated with the trade were also included in the interview.
Interviews were conducted between February and April 2009 and focused on
collection activity in year of 2008.
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4. The species investigated

Ophiocordyceps sinensis, commonly known as Cordyceps, Yartsa goenbub or
Bub in Bhutan, is a fungus that parasitizes moth larvae (Figure 2). The fungal
spores infect the live caterpillar in late summer and the mycelia take over its
body after it has buried itself for winter hibernation (Gould, 2007). O. sinensis
is harvested over much of the Himalayan plateau as a highly prized remedy in
traditional Oriental medicine. O. sinensis is gathered in high altitude and rugged
mountains by rural collectors in Bhutan to supplement their households’ cash
income. Over the past 10 years its financial value has increased dramatically,
with collectors paid as much as USD 12,500 kg ' for top-quality material. This
is causing concern that the present rate of collection is unsustainable. Since
2004, the Royal Bhutanese government has issued permits to collect the fungus
during one month within May to June and licenses for traders to sell in one of
the government auctions held each summer.

Tricholoma matsutake commonly known as matsutake or pine mushroom,
is a highly sought after mycorrhizal mushroom that grows in Asia, Europe, and
North America. It is prized by Japanese for its distinct spicy-aromatic odor. It is
known in Bhutan as Sangay Shamu (Figure 3). 7" matsutake grows under trees
and are usually concealed under fallen leaves on the forest floor. It forms a
symbiotic relationship with the roots of a limited number of tree species. In
Bhutan, the mushroom grows mostly in pine forests of Thimphu and Bumthang
districts over 3000 m.a.s.l. Domestic production of matsutake in Japan has been
sharply reduced over the last 50 years due to a pine nematode Bursaphelenchus
xylophilus, which has led to increased prices. The price for matsutake in the
Japanese market is highly dependent on quality, availability, and origin. The
average value for imported matsutake is about USD 90 per kilogram. Bhutanese
villagers collect it and sell to supplement their households’ cash income.
Collection is allowed for four months from July to October.
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Figures 2 and 3. Dried O. sinensis and fresh T. matsutake. Photos V.K. Shrivastava
and http://en.academic.ru/pictures/enwiki/77/Matsutake.jpg.

5. Results

5.1 O. sinensis

Most collectors of O. sinensis were small farmers. Both men (77%) and women
(23%) take part in collection of O. sinensis. The illiteracy rate was high among
collectors (77%) while 18% had finished primary school. On average collectors
walked three days to reach the camp from where they undertake daily collection
trips. On average, collectors spent two months collecting with men collecting
over a longer period than women. The quantity collected per day varied from
2.6 g (13 pieces) to 13 g (71 pieces). Men collected somewhat more per day
than women. The total average amount collected per person in 2008 was 400 g.
Collectors sold at an average price of 2411 USD/kg and almost all of the
harvest was sold. Collectors had very few costs, the main expenses being a
permit of USD 0.3, tents and kerosene. Collectors’ net income/kg was USD
2267 equivalent to a daily net income of about USD 18 or 9 times more than
the official minimum daily wage in Bhutan. Results are shown in Table 1.
There was no correlation between amount sold and selling price. According to
collectors quality determine the selling price rather than amounts traded.
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Table 1. Collection and income for O. sinensis.

All
households Women Men
(n=39) n=9 n=30
Mea Std. Mea Std. Mea Std.
error error error
Household members 1.46 0.08 1.55 0.17 1.43 0.10
involved 2 9 6 6 3 4
Days to base camp (~80
km) 2.77 0.11 2.78 0.15 2.77 0.14
No. of collection days 66.7 9.2 54.5 14.6 70.3 1.1
0.41 0.04 0.25 0.05 0.46 0.05
Quantity collected (kg) 9 7 3 3 9 6
0.41 0.04 0.24 0.04 0.46 0.05
Quantity sold (kg) 4 7 2 9 6 6
Average collected per 0.00 0.00 0.00 0.00 0.00 0.00
day (kg) 80 08 60 13 86 10
Price (USD/kg) 2411 100 2511 163 2381 122
Gross income calculated
(USD) 998 128 577 99 1125 158
Net income calculated
(USD) 956 128 554 98 1076 158
Net income (USD/kg) 2267 111 2375 165 2235 137
Mean daily net income 18.3 145 19.4
(USD) 4 2.16 6 3.13 7 2.63
Net income/min daily
wage 9.2 1.1 7.3 1.6 9.8 1.3

Villagers largely depended on agriculture and livestock for their livelihoods.
Some villagers worked as daily wage labourers. O. sinensis was found to
provide a major contribution to households’ annual cash income. Thus, income
from O. sinensis constituted about 70% of the individual households’ income
and it was the only source of cash income for 26% of the households (Fig. 4).
There was no significant correlation between income from O. sinensis and
households’ assets or incomes from other sources.
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Figure 4. Distribution of cash income. Households are ordered according to increasing

household wealth.

Most O. sinensis collectors sell directly to exporters. According to 97% of the
collectors the presence of middlemen was very limited. Collectors did not
negotiate prices as these were decided in advance by the traders who
participated in the government auctions. The few collectors who had tried to
negotiate for better prices did not succeed. The trade chain for O. sinensis is
shown in Figure 5. Collectors experienced by far the highest net income per kg
and middlemen the lowest. However, when factoring in the amounts traded the
yearly mean net income from O. sinensis was USD 956 for collectors and USD

52,600 for exporters.
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Selling price/kg: 2411
Cost/kg: 144
Net income/kg: 2267

Collectors
(Farmers, Yak herders)

Buying price/kg: 2800
Middlemen Selling price/kg: 2960

Cost/kg: 48

Net income/kg: 112

Buying price/kg: 3024
Selling price/kg: 3789
Cost/kg: 422

Net income/kg: 333

Exporters
(City traders)

Figure 5. Trade chain for O. sinensis. Figures are in USD. Collectors have the highest net
income per kg and middlemen the lowest. Most collectors sell directly to exporters. Rarely
middlemen are involved in the trade.

5.2 T. matsutake

Collectors of 7. matsutake interviewed were all farmers except for one who was
a monk. Women comprised the majority of collectors (57%). Most collectors
were illiterate (86%) while 9% had finished primary school. 7. matsutake was
collected almost exclusively for sale while small quantities were consumed
within the households. Other mushrooms such as Lyophyllum shimeji were also
collected for sale while others were collected mainly for domestic consumption.
Only 7. matsutake is included in the data presented here.

The average quantity collected per day varied from 1.2 to 1.8 kg. Men
collected somewhat more per day than women and spent more time collecting.
The average quantity collected per person within the season of 2008 was 28 kg.
For women and men the mean quantities were 19 kg and 40 kg, respectively.
Collectors sold at an average price of USD 3.97 per kg and 83% of the harvest
was sold. Collectors had very few costs and their net income per kg was USD
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91 equivalent to a daily net income of USD 5.25 or 2.6 times more than the
minimum official daily wage in Bhutan. Results are shown in Table 2.

Table 2. Collection and income from 7. matsutake collection.

All
households Women Men
(n=21) (n=12) n=9)
Mea Std. Mea Std. Mea Std.
Variable n error n error n error
Household members
involved 1.24 0.10 1.33 0.14 1.11 0.11
Distance to collection site
(km) 5.43 0.67 5.33 0.80 5.56 1.21
Time collecting (hours) 1.43 0.17 1.39 0.22 1.48 0.27
Number of man days 233 191 28.8
collecting 1 4.18 |9 5.16 |1 6.81
28.1 19.1 40.1
Quantity collected (kg) 7 515 |7 397 |7 9.72
Quantity consumed (kg) 4.71 1.14 2.83 1.17 7.22 1.91
234 16.3 329
Quantity sold (kg) 5 482 |3 3.62 |4 9.57
Mean quantity per day 1.35 0.13 1.19 0.14 1.56 0.21
Selling price/kg 3.97 0.05 3.92 0.08 4.04 0.04
91.7 18.7 61.1 111 132. 38.1
Gross income (USD) 1 3 7 6 44 4
91.3 18.7 60.7 1.1 132. 38.1
Net income (USD) 1 3 7 6 04 4
Net income (USD/kg) 3.94 0.05 3.88 0.08 4.02 0.04
Mean daily net income
(USD) 5.25 0.46 4.51 0.41 6.24 0.83
Net income/min  daily
wage 2.64 0.23 2.27 0.21 3.14 0.42

T. matsutake collectors mainly depended on agriculture and livestock for their
livelihoods while income from daily wage labour comprised a major
component for a few households. 7. matsutake was found to contribute up to
40% of the individual households’ income with an average of 9% (Fig. 6).
There was no significant correlation between income from T. matsutake and
households’ assets or incomes from other sources.
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Figure 6. Distribution of cash income. Households are ordered according to increasing
household wealth.

About 50 % of the collectors sold their harvest in the local market, usually a
road-head market, to agents of exporters who were present at the markets
during the T. matsutake season. Collectors also sold to travelers, mainly
Japanese tourists, who usually buy matsutake during their visits to the Districts.
Almost 40% of the collectors were members of 7. matsutake user groups. They
sold to their respective group from where it was resold to exporters. The rest of
the collectors either sold in sub-local markets directly to consumers, to other
collectors like the village head, or they sold to FCB shops (Food Corporation of
Bhutan) from where they could exchange matsutake mushrooms for other
household commodities. The majority of collectors (62%) did not know about
the involvement of middlemen in the trade. Most collectors (76%) did not
negotiate prices and not a single collector had succeeded in getting a higher
price through negotiation. This may be due to the fact that there were only few
traders in the market and the fact that collectors had to sell the fresh mushrooms
the same day as they had no proper storage facilities. Collectors believed that
better storage facilities, drying equipment, more buyers, user groups, and
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government auctions could help them to get a better price. According to the
collectors, some of the factors that affected the price were quality, number of
buyers and increased competition between them, and the numbers of Japanese
tourists. Two-thirds of the collectors had no information about other matsutake
markets in the country while one-third had heard about other markets and had
the perception that prices were higher in other markets than the one where they
sold their harvest.

The trade chain for 7. matsutake is shown in Figure 7. Traders experienced
the highest net income per kg and user groups and retailers the lowest. Though
selling prices per kg for exporters are ten times that of collectors, costs are also
high (refrigiration and air freight). When factoring in the amounts traded the
yearly mean net income from 7. matsutake was USD 91.3 for collectors and
USD 44,262 for exporters.

Selling price/kg: 4.0
Cost/kg: 0.06

Net income/kg: 4.0

Road
traveller

Buying price/kg: 4.25
Selling price/kg: 7.0

Cost/kg: 0.6 Retailers
Net income/kg: 2.1

- Road
—
Buying price/kg: 9.0

Selling price/kg: 45

Cost/kg: 27 Exporters (City traders)

Net income/kg: 9.0 4

Buying price/kg: 4.0
Selling price/kg: 4.4
Cost/kg: 0.0

Net income/kg: 0.4

Agents for city
traders

Buying price/kg: 10
Selling price/kg: 20
Cost/kg: 2.3

Net income/kg: 7.7

=

<

Figure 7. Trade chain for T. matsutake. Figures are in USD. Traders experience the highest net
income per kg while user groups and retailers has the lowest. Most collectors sell directly to
exporters or agents for city traders. A considerable quantity is sold to user groups, and less to
FCB (Food Coorporation Bhutan) and travellers (tourists). Exporters selling price is ten times
that of collectors but exporters’ costs for refrigiration and air freight are also high.
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5.3 Distribution of incomes in the market for O. sinensis and T. matsutake
Finally, we calculated the distribution of net income for the two NTFPs based
on the quantities of the two products represented by the survey, prices and the
number of collectors and traders represented. The distribution of incomes in the
market was markedly different for the two products. For O. sinensis 75% of the
net income in the market was distributed between collectors. The opposite was
the case for T. matsutake where only 20% of the total net income was
distributed between collectors. At the household level, O. sinensis collectors
had a net income corresponding to 0.02% of traders’ net income while
collectors of 7. matsutake made 0.004% of traders’ net income (Table 3).

Table 3. Distribution of incomes in the market for O. sinensis and T. matsutake. Incomes of
collectors are scaled to match the observed amounts traded.
Net incomes (USD) corresponding to observed

trade
0. sinensis T. matsutake
Collectors 1,510,449 51,636
Traders 487,862 215,861
Collectors/trade 3.10 0.24

Average net income (USD) per household

0. sinensis T. matsutake
Collectors 1,089 105
Traders 54,207 26,983
Collectors/traders 0.020 0.004

5.4 Sustainability of the trade

Collectors of O. sinensis and T. matsutake had contrasting perceptions of the
status of the resource base (40% believed O. sinensis had become scarcer in the
past 5 years and 40% believed there was no change). Collectors of both
products shared a common view (70%) that the harvest was gradually becoming
unsustainable due to overexploitation and habitat destruction as increased prices
lead to increased extraction. This perception was supported by many city
traders. Especially 7. matsutake traders claimed that smaller amounts of poorer
quality were traded today as compared to 5 years ago.
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6. Discussion

Traditional medicine is used by billions of people in developing countries,
because of their low costs, their effectiveness, the frequently inadequate
provision of modern medicine, and cultural and religious preferences (Sheldon
et al., 1997; Shanley and Luz, 2003).

The trade in traditional medicine not only provides vital welfare for
millions of consumers but it is also critical for the welfare of all the people
engaged in the industry. The annual global market for herbal remedies,
estimated at approximately USD 23 billion (Crabb, 2004), makes a
considerable contribution to the economies of producer countries (Schippmann
et al., 2002). For example, in Tibet the income from sale of O. sinensis often
accounts for 70-90% of a family’s annual cash income in areas where it grows
(Winkler, 2008). Many studies have shown poorer households to be more
dependent on harvest of NTFPs than wealthier ones (Cavendish 2000; Vedeld
et al. 2007) while other studies have found elite capture prevalent for very
valuable NTFPs (Neumann and Hirsh, 2000; Dove 1993). In this study, 23% of
the O. sinensis collectors were women and 77% were illiterate while 75% of the
T. matsutake collectors were women, and 86% of the collectors were illiterate.
However, there was no significant correlation between household incomes and
incomes from collection of the two products. Yet, both products have a
potential to provide an income to women and uneducated people.

A range of studies have described NTFP trade chains from various
countries, i.e. for charcoal in Senegal (Ribot 1998), agarwood in Laos (Jensen
2009), medicinal and aromatic plants in Nepal (Olsen 1998), medicinal plants
in South Africa (Botha et al 2004), and in Benin (Vodouhe et al. 2008). The
structure of the markets can be highly complex and the relationship between
actors dynamic and often in the form of patron-client relationships (Neumann
and Hirsh, 2000). A common assumption is that the relationship between
collectors and traders is exploitative and that large margins remain with the
middlemen and city traders. Edwards (1996) suggested that removing some
levels of intermediaries from the chain can increase the margin share of
collectors. On the contrary some studies cited by Neumann and Hirsch (2000)
suggest that middlemen have important functions in the trade chains and do not
always have an exploitative role. The commodity chain of O. sinensis within
Bhutan is relatively short (only one level of intermediaries) and can be broadly
divided into three levels, namely collectors, middlemen and city
traders/exporters. The trade chain of 7. matsutake is more complex. Though
most collectors sell directly to city traders or agents of city traders, several
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other options exist, i.e. sale to local retailers, user groups, tourists, or
government corporations.

The distribution of incomes in the market was markedly different for the
two products. Collectors of O. sinensis gain a significantly higher percentage of
incomes than 7. matsutake collectors. There are more actors and levels in the T.
matsutake trade chain. However, the presence of agents and local retailers does
not seem to be exploitative as little margin remains with these groups. On the
other hand, the presence of numerous different buyers did not seem to provide
collectors a better price through increased competition among buyers as
compared to O. sinensis. Another question is why the user groups are
unsuccessful in bargaining for higher prices. One of the answers may be that
selling larger quantities does not necessarily lead to better prices per kg. This is
in accordance with a study from South Africa (Williams et al., 2007) showing
an inverse relationship between price per kilogram and quantities sold. User
groups may also have low bargaining powers due to lack of information about
price structure in the market, poor networks to city traders and exporters or
inefficiency.

The total net income for traders and exporters of the two products are very
high compared with those of collectors and middlemen and their returns of
investment may be very high compared to the short term of the investment.
However, international trade in NTFPs has a trend of boom and bust and is
subjected to price fluctuation, higher quality standards, sophisticated market
preferences and international trade rules (Neumann and Hirsch, 2000). This is
also the case for O. sinensis (Cannon et al, 2009). Hence, traders need a huge
capital to enter the market and are prone to risks. This together with the
government-controlled licensing of exporters and government-controlled
auctions may facilitate small elite of traders to monopolize the trade. In 2008,
there were 55 registered traders of whom only 27 turned up at the auctions held
at 10 locations in Bhutan between July and August 2008 (MoA, 2008). The
trade in 7. matsutake is not controlled to the same extent as O. sinensis. Traders
do not need a license but the quality of drying, grading and packaging is
inspected by Bhutan Agriculture and Food Regulatory Body before export. All
T. matsutake traders lived in a city, most had completed further education, and
mushroom trade was a side business for all of them. Four of the city traders in
this study were said to control 90% T. matsutake trade in the region and 75% of
the export from Bhutan. Thus, the export of both NTFPs seemed to be
controlled by relatively few individuals.

Usually the market values of individual NTFPs vary considerably and price
structures fluctuate between markets and over time as the cost of harvesting a
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species depend on gatherer’s access to the resources and proximity of markets
to the harvesting sites. In the case of O. sinensis and T. matsutake prices do not
seem to be determined by collectors’ effort. Rather it is decided by a restricted
number of traders and international markets. Collectors of both O. sinensis and
T. matsutake pointed to improved quality (size, cleaning and drying) as the best
way to increase their income. Many also suggested that more traders should
participate in the auctions, auctions to be held in more places to improve access
of local traders, lifting of government control with the markets, and government
intervention to prevent manipulation of prices by traders. A few collectors felt
that transparency in price structures and information about prices would allow
them to increase their selling price. Though most collectors did not wish for
more government intervention in the NTFP trade, they did in many cases expect
the government to facilitate infrastructure and a price structure to increase the
incomes of NTFP harvesters. While most O. sinensis collectors were in favour
of less government control of the trade itself, some 7. matsutake collectors
suggested government controlled auctions as practiced for O. sinensis in order
to secure collectors a better price. Some collectors of O. sinensis suggested that
the government should provide security at the collection sites during the
collection season by armed forced or forest department staff in order to secure
that only legal collectors entered the areas and to prevent stealing and
destruction of tents by competing collectors.

6.1 Sustainability of the harvest

Rising demand for medicinal plants has led to increased pressure on wild plant
populations. This, combined with shrinking habitats, means that many species
are now facing local extinction (Botha et al., 2004). Legislation has done little
to curb the medicinal plant trade historically (Dauskardt 1991). In Bhutan,
legislation exists pertaining to the conservation of indigenous plants but
implementation is difficult. Illegal collection and trade across the border to
Tibet is known to occur but the extent of the illegal harvest and trade has not
been estimated. Collectors of T. matsutake harvest in shorter periods than the
allowed 4 months as the season often started later or finished earlier. For both
products, there was a widespread concern among collectors and traders that the
current rate of collection is unsustainable and that the two species had become
scarcer due to over-exploitation, indiscriminate harvest, and degradation or
destruction of habitats. Increased commercialization and globalization of
traditional medicines does not invariably lead to declining resources and
species loss (Andel and Havinga, 2008). The fact that O. sinensis has been
collected for centuries and is still common argues for its resilience, but the lack
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of harvest studies precludes a definite answer as to whether the harvest can be
sustained at its current levels (Cannon et al., 2008). Commercial 7. matsutake
collection in Bhutan began at a much later stage and few studies are available
on the amounts collected or biology of the species. Further studies are
necessary to determine the ecological effects of this trade. We recommend that
for both NTEPs, future management strategies should take into the account
local market conditions, and the socio-economic realities facing both collectors
and those who depend on the trade for their livelihoods.

6.2 Validity of data

The sample of O. sinensis and T. matsutake collectors were both skewed
towards low income households rendering tests of correlation between income
from collection and other income weak. The sample sizes for traders were small
(n=9 for O. sinensis and n=8 for T. matsutake). Traders’ costs for refrigeration,
storage space, and losses were not always included as these were hard for
traders to estimate. Traders’ investment of time was also not included. Several
traders stated that they sold less than they bought. It is not known whether the
remaining quantities are kept in stock or have been exported illegally. Illegal
cross-border trade in O. sinensis is known to occur but has not been considered
in this study.

7. Conclusion

Collectors’ income from O. sinensis often accounts for 60-100% of the
household’s annual cash income while 7. matsutake accounted for almost 10%
of collectors’ annual cash income. Incomes from the two NTFPs were not
correlated with household income from other sources but both products
provided a substantial income-earning opportunity for women and illiterate
villagers.

The distribution of incomes in the market was markedly different for the
two products. Collectors of O. sinensis gain a significantly higher percentage of
incomes than 7. matsutake collectors. There are more actors and levels in the T.
matsutake trade chain. However, the presence of agents and local retailers does
not seem to be exploitative as little margin remains with these groups. On the
other hand, the presence of numerous different buyers did not seem to provide
collectors a better price through increased competition among buyers as
compared to O. sinensis.

Though most collectors did not wish for more government intervention in
the NTFP trade, they did in many cases expect the government to facilitate
infrastructure and a price structure to increase the incomes of NTFP harvesters.
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Over-exploitation and habitat destruction was a common concern to
collectors of O. sinensis and T. matsutake. Further research on the biology of
the species, the resource base and the impact of increasing collection and trade
is needed to ensure sustainable harvest levels.
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ABSTRACTS

Carbon based policy instruments versus agricultural
commodity market in stopping tropical deforestation

1 . . 2 . S
Sepul K. Barua', Jussi Uusivuori~ and Jari Kuuluvainen

! Department of Forest Sciences, University of Helsinki
? Finnish Forest Research Institute — METLA

We analyze in this study how the carbon based policy instruments and
market for two agricultural commodities, viz. soy and oil palm affect the
conversion of tropical forestland to agriculture. To formally establish the
link between tropical forest clearing and agricultural product market, we
first analyze the role of carbon market options available through REDD
arrangements in a landholder’s supply of land to agricultural through forest
clearing. Then we analyze how the demand of forest-cleared land reacts to
agricultural commodity price changes and to income and carbon tax levied
on agribusiness. Finally, we determine the market equilibrium price and
quantity of forest-cleared land that is used to produce agricultural products,
and show how the equilibrium reacts to the changes in carbon and
agricultural commodity prices and to carbon and income taxes levied on the
agri-business. The study contains two major parts. In the first part, we
analytically introduce the supply and demand sides. The supply side is
illustrated with a two-period utility maximization model in which a
community, i.e. the landholder maximizes its utility from consumptions and
amenity values of standing forest. The total consumption in two periods is
formulated such that it does not exceed the forestland value in the current
period and an external non-forest asset. On the other hand, the agribusiness
company, which represents the demand side of the analysis, is assumed to
follow a Cobb-Douglus production technology to produce its output, i.e. an
agricultural product using the purchased land, labor and other inputs. Its
profit maximization problem incorporates the cost of transporting final
product to the market from the production site, and an income and a carbon
tax imposed on the company. In the second part, we do the analysis
numerically by illustrating the models with two cases, one for oil palm
plantation in Selangor province, Malaysia, and the other for soy plantation
in Chaco forest area in Paraguay. The results show that with the increase in
the price of fresh oil palm fruit bunch and soy, the market equilibrium for
land shifts upward and to the right increasing both the land price and
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quantity of land needed, which implies more forest clearing. However, with
the increase in the current carbon price, exactly opposite shift in the market
equilibrium occurs, which is because of the land supply curve’s shifting
leftward. The similar shifting in both the land supply and the market
equilibrium is observed when the agri-business firm is levied with higher
income and carbon tax than the forestry, and when the transportation cost is
higher. These imply that paying for forest carbon to the community and
levying comparatively higher tax on the income and for the carbon emission
of the agri-business company — that uses forest cleared land as input — do
discourage deforestation. In addition, the higher the distance of agricultural
frontier of forest from the market, the less is the deforestation.

Corporate social responsibility, forestry and societal
change — a developing country perspective

Kirsten Carlsen and Jens F. Lund
Forest & Landscape, Faculty of Life Sciences, University of Copenhagen

This paper investigates the mechanisms through which corporate social
responsibility (CSR) in the forestry sector may contribute to broader societal
changes in a developing country setting. The aim is to provide for improved
understanding of the conditions under which CSR may or may not
contribute to societal changes. On the basis of a review of the CSR literature
focusing on the natural resource related industries in developing countries, it
is argued that many CSR theories make implicit assumptions regarding the
nature of the State and power relations between groups in society that may
be questionable. In particular, two assumptions are identified. First it is
often assumed that the State in which companies practise CSR seeks to
maximise the welfare of society at large. Second, it is also assumed that
stakeholders can reach agreement through deliberative processes. With point
of departure in the case of the Ghanaian logging industry, the general
adequacy of these two assumptions are discussed and challenged from the
perspective of the forestry sector in developing countries.

Keywords: corporate social responsibility, societal change, logging
industry, Ghana.
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Improving the conservation status of the
Udzungwa Mountains?
The effect of Joint Forest Management on bushmeat
hunting in the Kilombero Nature Reserve, Tanzania

Martin Reinhardt Nielsen
Forest & Landscape, Faculty of Life Sciences, University of Copenhagen

This study examines the effect of Joint Forest Management (JFM) in a
component of the Kilombero Nature Reserve recently gazetted to improve
the conservation status of high biodiversity forests in the Udzungwa
Mountains of the Eastern Afromontane biodiversity hotspot. The evaluation
is based on a temporal comparison spanning seven years of JFM and
establishment of a TANAPA ranger station using bushmeat hunting as an
indicator. Results reveal that number of active hunters had declined,
primarily due to TANAPA’s patrolling. But hunting effort had been
displaced from hunting with riffles in the grassland to hunting with traps
and dogs in the forests increasing the threat to endemic species and leading
to decline of relative densities of targeted species on village adjacent
transects. Hunters perceived few benefits from JFM that were largely
unused, inaccessible and communal in nature. Suspicions of embezzlement
of JFM funds and high village development contributions were important
drivers of continuing hunting. Dissatisfied with JFM, most hunters actually
preferred that TANAPA managed the forest. Considerable attention to
correcting these problems is required before this model of JFM should be
scaled up and implemented in remaining villages surrounding the
Kilombero Nature Reserve.

Keywords: Joint Forest Management, Bushmeat Hunting, Compliance,
Displacement, Governance, Udzungwa Mountains, Tanzania.
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Livelihood strategies and poverty in rural Nepal

Oystein Juul Nielsen, Santosh Rayamajhi, Bir Bahadur Kahnal Chhetri,
Henrik Meilby, Helle Overgaard Larsen and Carsten Smith-Hall

Forest & Landscape, Faculty of Life Sciences, University of Copenhagen

Knowing types of poor, their approximate number and asset characteristics,
and contextual factors associated with wealth help improve identification of
suitable poverty intervention strategies. Monetary measures (i.e. income and
consumption) do not fully capture these multiple aspects - primarily because
they are stochastic by nature (in particular income) and because households
may pursue highly different income strategies not well captured by income
groups. This paper present a non-monetary method to poverty analyses, by
classifying households into livelihood strategy groups as opposed to e.g.
income groups. Correct identification of livelihood groups help improve our
understanding of (i) which livelihood options are poverty reducing and
which are not, and (ii) the outreach of likely poverty intervention strategies.
Household level activity variables and application of latent class cluster
analysis are used to identify major rural livelihood strategy groups.
Determinants for livelihood choice are analysed using multinomial logit
regression. The results are based on a one-year survey of 836 rural
households from four study locations with varying market access. The
locations are distributed across the three main physiographic zones in Nepal.
The survey included detailed information on household demographics,
income and assets. Identification of livelihood groups, their expected wealth
status, and asset and access constraints that limit economic advance are used
to suggest appropriate targets of intervention.
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DESPITE VOLCANIC ASH ...

From all around the world they came
through port and customs clearance,
despite volcanic ash to blame
for late (or non-)appearance;
as humble walkers, first-class flyers
and motorists who meant a
carbon-neutral way to enter
Sjeelland (Nord), to Gilleleje’s
Folke Feriecenter.

They came from Joensuu and saw
the old familiar faces;
from Uppsala, Umeé

and other Swedish places,
from As and Vantaa in their plenty
(of which more, by-and-by),
of course they came in force from Twenty-
three Rolighedsve;j.

They came from every distant cornier
of the world’s most populous nations,
from Illinois and California
to join these celebrations.

They flew, defying Iceland’s ash,
round which their planes must climb,
though some of them were strapped for cash
and all were short of time.

They came, Americans and Asians;
Germans on the train;
And, with a truly British patience,
one participant, at least, stood interminably in a queue, was eventually told
that the airport would close five minutes before his flight was due to take
off, rebooked for Tuesday, went home for a day, just as he was about to
leave was texted to say that that flight was off, then telephoned to say that it
was on again, spent the night on Manchester Airport, and, two days late,
arrived ...
at Kastrup in an aeroplane
(it’s that Icelandic ash again).
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They came from Russia and the Baltics,
Oregon and Auburn,
and met no atmospheric fault (ex-
cept emitted cauburn).

They travelled far, to bring a fund
of stirring Third World tales:
but nobody from Eng-er-land,

and only one from Wales.

And, as for Iceland’s ash it gives
us reason to rehearse

the case for stressing positives —
not being risk-averse.

So let’s smooth frictions with a dash
of optimistic oil,
recalling that volcanic ash
turns in the end to soil;
that soil is good for growing trees,
and growing trees is good,
because our milling industries
can turn trees into wood.

It is not, this volcanic ash
an agent of destruction.

We recognise it in a flash:

a factor of production! —
though, with 10 000 years to wait
until the profits show
at any normal discount rate
the MRP’s quite low.

So, thank you, soil scientists
for pointing out the pluses;
and, if we find good news exists,
we’ll call you — don’t call us! — ess-
entially, don’t call ...
at all.

They came for Niels Elers Koch’s
transforming thinking that unlocks
doors to collaboration;
though some, perhaps more orthodox,
might wish he would have talked of Box—
Cox data transformation.



They heard about the carbon sink all-
owed by planting strange
non-Nordic species; Hanewinkel
on world climate change —
though all may alter in the twinkle
of a mitigating eye
if sunlight is reflected by
dust particles up in the sky
for any country that might lie
in Iceland’s ash cloud range.

They came to hear Peter Berck
describing things not planned,
and whether, how and why they work
in allocating land;
of whisky and of wood as fuels
replacing oil lost;
of rates of carbon flux accruals,
with linee-ar programming duals
to shadow price the cost.

So, thinking of our fuel needs,
we also need to keep al-
ive the thought, the planet feeds
a planet full of people.
And can we soon contrive to feed an-
other planet-full and ...
plant out coconuts in Sweden,
paddy-fields in Jylland?
Might we be forced to plough up As
to beat Norway’s millet crop failure?

And when elephant are crop-raiders in Vantaa,

will vineyards adorn North Karelia?

Then Arild talked about the need
for policy perspective
on challenges of REDD (or REED?)
and making them effective;

and what research on REED (or REDD?)

the Eurocrats have planned for.
(I wish I’d heard, if someone said

what REDD (or REED?) might stand for.)
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They came to hear of trees windblown
or ravaged by disease;
how woodland owners see their own
responsibilities;
to hear of bubbles and of bus-
inesses and trade, as well
as ecosystem services
that owners want to sell;
and multi-hierarchic schemes,
and carbon versus birds,
and silvicultural regimes,
and marketing of words;
of poverty and livelihood,
and Volvos that await
replacement (though it’s understood
the rich can still pay late).
They came to hear a lot of things
that no-one really knows,
and mix with data, ponderings
on how the downturn goes.
But some, or maybe all of these
— plus topics not addressed —
confirm the merits of our trees,
we know they are the best!

* * *

What wisdom will we take from these
descriptors and regressors —
you idealistic PhDs,
we cynical professors?
One takes no more than what one gives
— to doubt that would be rash —
so emphasise the positives
despite volcanic ash.
We wish you safely home again: oh,
hurry on your way!
We hear that Iceland’s BIG volcan-o
might blow any day.
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