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Aims: The main objective of this study was to quantitatively estimate the amount of harvest,
consumption, and share of non-wood forest products (NWFPs) in total household income in
the forests of Sardasht County. The secondary objective was to examine the effect of altitude
above sea level on household reliance on forest resources.

Materials & Methods: Morgan’s table was used to determine the sample size. The data
collected through the questionnaire include estimates of harvest amounts, consumption
patterns, income from NWFPs, income from other sources, and the share of NWFPs in total
household income. The study used structured interviews and questionnaires to gather
socioeconomic data and determine the share of income derived from NWFPs across different
altitude classes. The Spearman-Brown formula was used to calculate the overall reliability
coefficient of the test. The amount of income from the NWFP harvesting area was calculated
from the total income from each harvested species. It was then added to other sources of
household income.

Findings: NWFPs are crucial for livelihoods in these regions, with the highest dependency
found in certain villages. The socioeconomic characteristics of the community reveal
significant variations in household resources, with the mean age of the head of household
being 52 years, household size averaging 4.5 people, and annual income ranging from 21.31
to 649 dollars (Each dollar is equivalent to 1,700,000 rials in 2026). Agricultural and animal
husbandry are the most common occupations, with the prominence of each varying by
altitude. The study also highlights the economic value of different NWFPs, such as turpentine,
Gala, and White Mazoj, providing the highest mean economic value at 892.47 Dollars per
household per year. The share of NWFPs in household income in the study area was 24.93%.
The results also showed that the share of NWFPs in household income in the second altitude
class was higher than in the first and third altitude classes.

Conclusion: NWFP income made a measurable contribution to total household income, with
greater dependence observed among households in the lower altitudinal class. The significant
difference between household income with and without NWFP revenues highlights the
economic importance of forest products for rural livelihoods. Developing local processing
facilities, strengthening rural cooperatives, improving market access, and establishing online
marketing channels could increase the economic benefits derived from NWFPs.

Keywords: Livelihood; Non-Wood Forest Products; Poverty Reduction; Rural Development;
Zagros Region.
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Introduction

One of the critical indicators of sustainable
rural development is poverty reduction. In
this context, forests play an important role.
A significant proportion of the world’s poor
live in rural areas and depend on land-based
activities for their livelihoods. One such
activity is the collection of non-wood forest
products (NWFPs) [ll. Forlocal communities,
NWFPs are essential in meeting both basic
and economic needs, thereby supporting
welfare 231, Beyond their material value,
these products provide intangible cultural,
spiritual, and recreational benefits (e.g.,
aesthetic, therapeutic, recreational, and
tourism facilities) ™ > ¢ and hold local,
regional, and sometimes international
significance. NWFPs encompass all forest-
derived materials except timber, including
various plant and animal materials such
as flowers, leaves, stems, roots, fruits,
sap, gums, and fungi. These resources are
used for medicinal, industrial, dietary,
decorative, and ritual purposes 8], which
contribute significantly to local economies
and well-being 1% In many countries,
NWFPs represent an important source of
employment 11l They possess considerable
economic potential to enhance community
welfare and contribute significantly to food
security and biodiversity conservation %131,
As such, they form an economic foundation
for millions of households worldwide ™*
151, Nearly 80% of people in developing
countries rely on NWFPs to help meet their
basic health and nutritional needs [°.
Research indicates that the degree of
household dependency on NWFPs, measured
by the share of income derived from these
products, varies globally from less than
5% to over 90% 7], Several studies refer
to this relationship between forests and

communities’ reliance on NTFPs as forest
dependency % 1% 20 In many developing
countries, NTFPs significantly contributed
to local economies, providing employment
and financial stability for rural populations
(211, For instance, smallholder families living
near forests earned between 10% and
25% of their household income from NTFP
activities 221, Therefore, these products play
an important role directly and indirectly in
household economies and, more broadly,
in national economies, and are considered
a way for economic growth and poverty
reduction in rural areas with abundant forest
resources worldwide and in Iran 3. In Iran,
particularly in the forested Zagros region,
local communities and forest dwellers
regularly harvest NWFPs. These products
constitute a key source of livelihood and
income for forest-adjacent populations, with
these ecosystems supplying a wide range of
essential goods and services.

In the Zagros vegetation area, nearly every
tree species provides NWFPs of value to
humans and animals, granting these forests
a privileged position among Iran’s vegetative
regions 24, Legal and technical restrictions
on timber harvesting, coupled with the high
diversity and value of NWFPs in this region—
including Sardasht forests—have directed
the focus of local communities and forest
users toward these resources. Prominent
trees and shrubs yielding NWFPs in Zagros
include various oak species (producing
acorns and galls), hawthorn, wild walnut,
wild pear, almond, raspberry, wild pistachio,
and fig.

Empirical studies highlight the significant
economic role of NWFPs for Zagros
communities. Studies in the region report
varying income shares: approximately 3.8%
of annual household income in Kamiyaran,



primarily from turpentine *, and up to
25% in northern Zagros communities %],
Abdollapour et al. (2020) noted that NWFPs
including turpentine sap, gazo (Astragalus
gum), galls, medicinal plants, acorns,
firewood, and charcoal contribute 15.12% to
annual household livelihood profits .. This
underscores that the principal importance of
Zagros forests lies not in timber production,
but in soil and water conservation, the
provision of diverse NWFPs, and air pollution
mitigation, necessitating their careful
management and preservation. Globally, the
contribution of NWFPs to household income
varies substantially by region. Studies
report levels of dependence on NWFPs
of around 50% in Central Africa %; 6% in
India ?7; 24% in Malaysia [?8l; and 8.3% in
other settings [?. Recent research continues
to show this variation. In Pakistan, riverine
forest resources accounted for 67%, 53%,
and 43% of median household income for
low-, middle-, and high-income households,
respectively ?°. In Kenya, the annual
monetary value of total tangible ecosystem
services from the Kakamega forest was
estimated at US$283,362 1%, Taken together,
these studies confirm that the economic role
and relative importance of harvested NWFPs
vary considerably in different regions of
the world. This difference may be due to
the density of NWFPs in the region, access
to forests, demand, presence or absence of
intermediaries, etc.

Studies on the exploitation of NWFPs of
the Zagros forests have been conducted
in other areas of the Zagros with different
physiographic, silvicultural, edaphic, and
climatic characteristics than the Sardasht
region. Therefore, it is necessary to conduct
similar studies in the Sardasht region
regarding the economic feasibility of

harvestingNWFPs,aswellasthe contribution
of these products to household livelihoods,
which is unknown. Therefore, the purpose of
this research is to examine the role of NWFPs
in the livelihood of rural households across
different altitude classes. Specifically, it aims
to assess the economic contribution of these
products to household income, exploring
variations in income from NWFPs based on
socioeconomic factors and elevation. The
research involves a comprehensive survey,
utilizing structured questionnaires and
interviews with household heads, to collect
data on harvesting practices, household
income, and socioeconomic characteristics.
The research hypothesis is that the role
of non-timber products in the livelihoods
of rural households is equal in different
altitude classes.

Materials & Methods

Study Area

Sardasht city, covering an area of over 1,411
square kilometers, islocated in the southwest
of West Azerbaijan province, at a longitude
of 40°28’45” E and latitude of 69°36’ N.
The city sits at an elevation of 1,510 meters
above sea level, with a mean annual rainfall
of 807 mm and an annual temperature of
13.7°C. The Dumarten index for this area is
34, classifying it as one of the wetter regions.
Sardasht’s forests span more than 80,000
hectares. The primary forest species in the
area include three types of Quercus: Quercus
infectoria Oliv., Quercus libani Oliv., and
Quercus brantii Lindl, along with associated
species such as Pistacia atlantica, Ficus
carica, Punica granatum, Prunus avium,
Pyrus sp., Vitis sp., Crataegus sp., Amygdalus
communis, and Acer monspessulanum B1,
The density of three types of Quercus species
and Pistacia atlantica per hectare is higher



than that of other species in the region.
Data Collection and Analysis

In this study, considering the altitudinal
distribution of Sardasht forests and the
smaller range of changes in these forests,
the forests of this region were first divided
into three altitude classes: less than 1000
meters, between 1000 and 1400 meters,
and more than 1400 meters. In each altitude
class, the customary forests of two villages
whose residents used NWFPs were selected
as samples, and a total of six villages were
studied. It was ensured that other conditions
such as access to the forest, access to the
market, access to the road, etc. were also
similar in these villages (Figure 1).

After selecting the villages, Morgan’s table,
a commonly used tool in social sciences,
was applied to determine the sample size
at the village level. Table 1 specifies the
appropriate sample size for each population
size to ensure the minimum required
accuracy % 32,
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Table 1) Estimated sample size in altitude classes
and the whole area

Elevation Total

above Mean Site Number of E;:ﬁa::d
Sea Level Households Size l()n)
(m) W)
Arzane 13 12
<1000
Garvis 42 27
Gandke 23 22
1000 - 1400
Banazer 45 40
Sostan 18 17
>1400
Bobane 22 21
Total 153 149

The total estimated sample size across the three
altitude classes was 149 samples. Since the
sample size for each elevation class was similar
to the total number of households in that class, all
households were selected for the study, resulting
in the completion of 153 questionnaires.

To  collect socioeconomic data, a
questionnaire and structured interviews
with household heads were used 1332434, The
validity of the questionnaires was ensured

1?AN LOCATION MiP

Capyrgnt & 2000

Figure 1) Location of the investigated area in Zagros forests, Sardasht, West Azerbaijan Province.



through the evaluation of professors and
experts. The reliability was assessed using
Guttman'’s bisection method, and Spearman-
Brown'’s formula was applied to calculate the
reliability coefficient for the entire test 3%,

2r, 2x0.74

R= = =0.85
(1+1,) (1+0.74)

Eq. (1)

where r is the correlation coefficient
betweenthetwohalves,and Risthereliability
coefficient of the entire questionnaire or test
Questionnaires were completed at two levels:
village (6 questionnaires) and household (153
questionnaires). The village questionnaire
addressedgeneral questions,whilethehousehold
questionnaire focused on questions specific to
the household. The household questionnaire
collected data on various characteristics,
including the personal and professional details
of the household heads, the types of harvested
products, their prices, the methods of processing,
the costs of harvesting and processing, the
quantities harvested and consumed, as well as
information on selling, marketing, and household
income sources. The term includes occupations
such asdrivers, shopkeepers,and repair workers.
For price and cost information for each kilogram
of fruit, the mean market price of fruits sold in
the local market was used for the calculations
36,37} To assess the role of NWFPs in household
livelihoods, the share of income from NWFPs
was calculated by determining the proportion
of household income derived from the collection
of NWFPs. To compare dependence on NWFPs
across different altitude classes, this share was
calculated for each class and for all villages
combined 13+27],

Tin = (ZH:PI xQ, + ili j - ic].
i=1 i=l1 i=1

where TIn is total household income, P is
product price, Q, is product quantity, [ is income

Eq. (2)

from other activities, and C, is harvest costs.

Findings

In this section, the results are presented
regarding the variety of harvested species,
mean harvest quantities, the economic value
of harvested products at the household level,
the share of income derived from harvesting
NWFEPs relative to total household income,
and the processing status.

Descriptive Information of the Studied
Community:

According to the results, the mean age of
the household head was 51.81 years. The
mean household head owned 1.67 hectares
of agricultural land and 36.4 livestock heads.
The mean annual household income was
$1,473.39 (Table 2).

The results of the survey of the occupations of
household heads showed that in the villages
studied, agriculture, animal husbandry,
beekeeping, employees and others (driver
shopkeeperandrepairman)areprevalent (Figure
2). Most people in the region are engaged in
agricultural and animal husbandry activities, and
there are also side activities such as beekeeping.
In the survey of the main occupation, the results
showed that agriculture has the lowest rate and
animal husbandry has the highest rate in the
third class. With increasing altitude above sea
level, the possibility of agriculture decreases and,
on the other hand, the opportunity for animal
husbandry increases.

90

80

Class 1 (<1000)

Class 2 (1000-1400)
m Agriculture  ® Animal Husbandr ploy  Other

Class 3 (>1400) Area of study

wUnemployed

Figure 2) The main occupation status of the household
heads in the altitude classes and the whole region
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Table 2) Descriptive information of the investigated rural community.

Age of Head of Household (years) 22

51.81 85 14.13

Household Agricultural Land (hectares) 2 1.67 18.5 3.28

1473.39 5492.26 251.95

Annual Household Income (Dollar) 34

Table 3) Mean price, harvest, and economic value of harvested products.

394.29 35.49

Oak Seeds 35 0.09

120 0.87 103.67 90.2

White Mazoj (Q. infectoria)

117 1.4 62.14 87

Green Mazoj (Q. infectoria)

Gaz juice (P. atlantica)

14 5.22

7.71 40.25

- Economic Value of Harvested Products
The results of this study showed that in the
study area, the lowest and highest economic
value per kilogram of NWFPs are related to
oak seeds and Gazangbin, respectively. The
lowest and highest mean annual household
harvest are related to Gazangbin and oak
seeds, respectively. The lowest and highest
mean economic value of harvested products
are also related to Pistacia seeds and
turpentine (P atlantica Desf.) (Table 3).
-The Income of NWFPs in Household Income
In Figure 3, the mean income of the whole

ECOPERSIA

household, taking into account the income
from the harvesting of NWFPs and also
without considering this income, is shown
in different altitude classes. According to the
figure, there is a relatively large difference in
the income of the whole household in terms
of income from NWFPs. Income from NWFP
harvesting is relatively high at the first
and second altitude levels, and at the third
altitude level, it is lower than at the other
two levels. This means that households in
the first and second altitude classes are
more dependent on NWFPs

Summer 2026, Volume 14, Issue 3
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1000 | Tncome without taking into account the income of harvesting non-wood products
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431.08
384.84
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267.88
175.90
215.00

200

HH Income with and without NWFPs Income

Class1 (1000<) Class 2 (1000-1400) Class 3 (1400>) Area of study

Figure 3) The mean annual income of the household
in the altitude classes and the entire region in terms
of the income from harvesting NWFPs and without it.

Comparison of the mean household income
in two situations, with and without income
from NWFPs, was done with the paired
t-test. According to the results, the difference
between these two situations is significant at
the village level, and NWFPs have a relatively
large impact on household income (Table 4).
The results of the analysis of variance table
show a significant difference between the
income of the whole household, taking
into account the income from the place of
harvesting of NWFPs and without taking
into account this income, in different altitude
classes. The analysis of variance related to
the comparison of means in altitude classes
is given in Table 5.

Table 6 presents the results of an analysis
of variance (ANOVA) on the percentage of
NWFPs in household income. This suggests
that the contribution of NWFPs to household
income differs significantly across groups.
The results of this survey showed that
the income from agriculture and animal
husbandry in the third altitude class has the
largest share in household income.
Agriculture was the dominant occupation
in the study area (64.71%), followed by an-
imal husbandry (25.49%). Livelihoods var-
ied with altitude. In the lower (<1000 m)
and middle (1000-1400 m) elevation class-

es, agriculture was the primary occupation,
accounting for 70.9% and 79.3% of house-
holds, respectively. In contrast, at higher
elevations (>1400 m), animal husbandry
became the main livelihood (62.5%), while
agriculture declined to 35.0%. Beekeep-
ing, salaried employment, other occupa-
tions, and unemployment represented only
a small proportion of households across all
altitude classes, indicating a clear shift from
crop farming to livestock production with
increasing elevation (Figure 4).

Percentage share of different sources
in household income
w
g

Class 1 Class 2 Class 3 Area of study

® Agriculture  ® Animal Husbandry @ Beckeeping = Transfer payment  ® NWEPs

Figure 4) The percentage share of different activities
in the total household income in different classes.

The results of the analysis of variance
related to the percentage share of each
household income-generating activity in
total household income show a significant
difference in the contribution of these
activities across different altitude classes
and the entire study area. The analysis
of variance comparing the means across
altitude classes is provided in Table 7.
Socioeconomic Characteristics and NWFP
Income

Table 8 presents the Pearson correlation
between income from NWFPs and various
household characteristics across the entire
study area. The table shows the relationship
between NWEFP income and factors
such as the number of animals, job type,
education, family size, gender, and the age
of the supervisor. The results reveal several
significant correlations. For example, job



shows a negative and significant correlation
with NWFPs’ income, indicating that higher
job opportunity levels are associated with
lower income from NWEFPs.

Discussion

The results showed that, at the regional
level, the highest household harvests were
from oak seeds, white Mazoj (Q. infectoria),
and turpentine, and the highest economic
value was derived from the harvest of
turpentine, white Mazoj, and green Mazoj
(Q. infectoria), which are sold raw. A study
in Kamyaran forests showed that the highest

economic value of harvested non-timber
products was related to turpentine, which
is consistent with the present study ?*. In
Baneh forests, the highest amount of non-
timber products harvested is for firewood,
gazangbin, and oak seeds, respectively, and
the highest economic value of non-timber
products is for gla, gazangbin, and mazoj,
respectively 2. This difference could be due
to differences in forest type, tree density
in each region, and the abundance of non-
timber products in the year studied in each
region. It can be concluded that the selection
of species for harvesting is influenced by

Table 4) t-test analysis of mean household income with and without NWFP income at the altitude classes.

Paired t-Test Village Mean Standard Error t-Value df Significant Level
With and without NWFPs Income Class1 91.98 6.87 13.39 54 0.00
With and without NWFPs Income Class2 127.62 10.38 12.29 57 0.00
With and without NWFPs Income Class3 46.24 9.87 4.68 39 0.00

Table 5) ANOVA of mean household income with and without NWFP income at the altitude classes.

Sum of Squares Mean of Squares F-Value Significance
Level
Between 618086.36 309043.18 5.13 0.00
Groups
Total Income with Within
NWEPs BEE 9030869.17 60205.79
Total 9648955.53
Between 1097016.74 548508.37 10.88 0.00
Groups
Total Income without Within
NWEPs Groups 7564757.00 50413.71
Total 8661773.74
Table 6) Analysis of variance related to the percentage of NWFPs in household income.
Sum of Squares df Mean of Squares F-Value NG
Level
Between group 1799096.475 2 899548.24 20.13 0.00
Within Group 6702918.42 150 44686.12

Total 8502014.9 152
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Table 7) Analysis of the variance of the percentage share of each of the income-generating activities of the
household in the total income of the household

Bétr‘g’se“ 157009021262.77 2 78504510631.39 18.16 0.00
Products

Total  8054006359180.64 152
Transfer .. inGroup  464671471.2 150 4364476.48
Payment

Bétr‘gsen 11003057831.87 2 5501528916 3.15 0.04
Income

Total 272732326797.39 152
Livestock v\ hin Group 5025430461128.53 150  33502869740.86
Income

Between
. 306028466277.38 2 153014233138.69  10.65 0.00
Agricultural rou

Total 2460389503267.97 152

Table 8) Pearson correlation between income of NWFPs and household characteristics in the study area

Age of the
Supervisor

Family Size 0.13 0.15 1

Job -0.19" 0.16 0.19 0.26" 1

NWEFPs Income 0.12 0.15 0.13 -0.06 -0.18" 0.08 1

Note: * shows significant at the five percent level.

ECOPERSIA Summer 2026, Volume 14, Issue 3



the high abundance of NWFPs in the region.
In the study area, Quercus infectoria and
Pistacia atlantica trees have the highest
density per hectare, so their NWFPs are
harvested more. Also, market access and
profitability are important factors that
motivate people to harvest NWFPs 3738, Due
to the ease of sale and good profitability of
turpentine and Mazoj, the species producing
these products, such as Q. infectoria and P
atlantica, are less susceptible to destruction
and excessive harvesting than other species.
Because, along with agriculture and animal
husbandry, they are a source of continuous
income for local people, which will create
a sense of belonging in them, which will
ultimately lead to the continued protection
of forests. In general, people who make their
living from these forests always consider
forest conservation, although they consider
providing for their families’ livelihoods more
important than forest conservation 24,

The results also revealed that the mean share
ofhousehold income from harvesting NWFPs
varies by altitude class. NWFPs contribute
the highest share of household income in
the second altitude class (37.25%) and the
lowest in the third altitude class (10.73%)
(Figure 3). This can be attributed to the
high harvest of turpentine sap in the second
altitude class, which is the most economically
valuable product, and better access to local
markets in these villages. Access to local
markets greatly influences the harvest and
sale of these products, as confirmed by other
studies ['%3, In contrast, livestock farming is
the primary occupation in the third altitude
class, with less opportunity to harvest
NWFPs, resulting in a lower share of NWFPs
in total household income compared to the
other two altitude classes (Figure 2). This
aligns with findings from other studies that

show lower household income from NWFPs
when income from other sources, such as

agriculture and animal husbandry, is higher
[29,40]

Ghanbari et al. (2017)also found that in high
altitudes, where animal husbandry is more
prevalent, less attention is given to NWFPs,
resulting in a lower share of these products
in total household income ™. This could be
because herders have less time to harvest
NWFPs. After all, they are busy tending to
their livestock. Conversely, in the first and
second altitude classes, mean household
income from other sources is lower than in
the third altitude class, which is consistent
with findings that low-income households
tend to earn a larger share of their income
from NWFPs [19 29 42 431 However, some
studies suggest the opposite 14, This could
be because the main occupation in these two
classes is agriculture and farmers have more
free time to harvest NWFPs.

Another reason for the lower share of
NWEFPs in the third altitude class is the lower
harvest of turpentine in this class compared
to the others. Turpentine harvesting is a
major contributor to the share of NWFPs
in household income. Overall, the share
of NWFPs in total household income for
the entire region is 24.93%. This finding
is consistent with a study in Baneh city 2%,
which reported a 25% share of NWFPs in
household income. In contrast, ! found a
lower share (15.12%) in Kurdistan and West
Azerbaijan, where livestock farming also
plays a significant role in household income.
Research [3* % %] indicates that, on average,
39% of household income comes from
NWFEPs, while other studies, such as those
by 137401 show the share to range from 19%
to 32%.

In this study, agriculture and animal



husbandry account for 36.2% and 37.42%
of total household income, respectively.
These findings align with studies by [24],
which indicate that income from NWFPs is
generally lower than income from livestock
and agriculture. However, increasing the
income from NWFPs in the region can be
achieved through better identification of
these products and services (e.g., nature
tourism), as well as addressing current
challenges such as establishing
cooperatives, enhancing links between
users and sales centers, creating processing
workshops, and focusing on species with
increased abundance % 48,

While these efforts could increase household
income and reduce poverty, it is important to
note the potential negative side effects, such
as overharvesting and unsustainable use, as
demand and market access grow [17-48],

sales

Conclusion

The share of NWFPs in household income
in the study area is 24.9 percent. This share
could be much higher than this amount
because, when analyzing the income from
harvesting NWFPs, it should be noted that
in the study area NWFPs are exploited as a
source of income by people outside the area
and even city residents, in addition to local
communities and rural operators, which
means that the users of NWFPs are far more
than the local people. As a result, a part of
forest income could not be recorded in
this study and similar studies. The share of
NWEPs in household income in the second
altitude class was higher than in the first and
third altitude classes. The share of NWFPs
in household income can be increased by
setting up processing workshops, rural
cooperatives, and online markets for selling
NWEFPs, and by exporting products abroad.

It is suggested that, in restoration plans,
priority should be given to reforestation
with Pistacia atlantica due to its special
characteristics, especially in turpentine and
edible fruit production, and to Q. infectoria
due to its fruit production, Mazoj and
Gala. The findings demonstrate that the
contribution of NWFPs to rural livelihoods
differs substantially among altitude classes,
indicating that management interventions
should be tailored to local ecological and
socioeconomic conditions rather than
applying a single strategy across the region.
In the first altitude class, where agriculture
and NWFP collection are both important
livelihood activities, management should
focus on improving the value chain of
existing products. Establishing local
processing and grading facilities for mazoj
and wild pistachio products, strengthening
producer cooperatives, and improving
market access could increase household
income without necessarily increasing
harvesting pressure. Such measures would
enhance the economic value of harvested
products while encouraging sustainable
forest management. In the second altitude
class, where NWFPs contributed the largest
share of household income (37.25%),
management efforts should prioritize the
sustainable harvesting of economically
valuable products, particularly turpentine
from P, atlantica Desf. ex Poir. and white and
green mazoj (galls of Q. infectoria G.Olivier).
Since these products generate the highest
economic returns, implementing harvesting
guidelines, monitoring extraction intensity,
and providing training on sustainable
collection techniques are essential to prevent
resource depletion while maintaining local
livelihoods.

In contrast, the third altitude class exhibited



the lowest dependence on NWFPs (10.73%)
because livestock production constitutes
the dominant livelihood. In these areas,
management should not focus on increasing
harvestingintensity butrather onintegrating
NWEFP conservation with sustainable grazing
management. Restoration and enrichment
planting of Q. infectoria and P atlantica,
combined with controlled grazing practices,
could improve the long-term productivity
of forest ecosystems while maintaining
multiple livelihood options for local
communities. Across all altitude classes, the
dominance of Q. infectoria and P atlantica
in both harvest volume and economic value
highlights these species as priorities for
conservation and sustainable management.
Their protection through community-based
forest management, regeneration programs,
and regular monitoring would safeguard
the primary sources of NWFP income while
supporting forest conservation objectives.
Finally, any policy designed to increase
household income through improved
market access, cooperative development, or
product processing should be accompanied
by sustainable harvesting regulations and
periodic resource assessments. Since the
highest-income products are harvested
directly from wild populations, increased
commercialization without effective
monitoring may lead to overexploitation
and reduce the long-term ecological and
economic sustainability of these forest
resources.
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