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1. Executive summary of recommendations 

 

The existing regulations drafted by the Belize Forest Department (BFD) governing the 

granting of xaté concessions provide an excellent basis for the development of a 

sustainable national industry and should be maintained. These include: (i) the harvesting 

of adult palms only; (ii) the harvesting of one leaf per individual palm per year; (iii) 

entering the harvesting area once per year in order to minimize disturbances; iv) the 

development of a verifiable management plan based on inventory data which stipulates 

annual allowable cuts, (iv) the remove of only market-quality leaves from plants; (v) 

payment to xateros by quality of leaves rather than by quantity of leaves. The BFD should 

consider further restricting the harvesting of leaves from reproductively active individuals.  

 

Despite the regulations introduced by the BFD, the current legal concession within the 

Chiquibul Forest Reserve (CFR) cannot be considered sustainable due to the intensity of 

parallel illegal xaté harvesting. Under such circumstances it is impossible for (a) the 

concessionaire to adhere to any management plan that might be developed or (b) for the 

Belize Forest Department to monitor the sustainability of the concession. There is 

therefore in practice no accountability. There is no incentive for the concessionaire to 

adhere to a rational harvesting regime if he/she will not benefit from it, and no means for 

the BFD to measure whether they have done so.  

 

Based on data obtained from 209 20 x 20m plots across the Forest Reserve and National 

we estimate that there are approximately 13.5 million fishtail palms in the CFR, based on 

an average number of 9.1 fishtail palms per 20 x 20 m plot - equivalent to 228 palms per 

hectare, and a forested area of 59,022 hectares for the CFR.   In 2004 the standing crop 

number of commercially valuable xate leaves of fishtail within the CFR was 6.9 million, 

and that of C. oblongata is 16.2 million. Assuming that each Chamaedorea palm (both 

fishtail and C. oblongata) ‘on average’ produces about 1.5 new leaves each year, and 

that all newly produced leaves are undamaged and of commercial value, a reasonable 

estimate of the annual production of commercial leaves would be 20.3 million leaves of 

fishtail, and 48.9 million leaves of C. oblongata. In reality, production levels are likely to 

be significantly lower. For instance, commercial-sized leaves are only attained by palms 

above a certain age. For example, about 25% of all fishtail individuals recorded within the 

present study were less than 25 cm in height. These rarely produce leaves greater than 

20cm in length that are too small for commercial purposes. In addition, a significant 

proportion of commercially-sized leaves will be damaged from processes such as branch 

fall, before they can be harvested. Also, harvesting the full leaf production potential of the 

Chamaedorea resource would clearly not be sustainable. 

 



 4

In the case of fishtail (C. ernesti-augustii), information obtained from fifty 20 x 20 m plots 

within the Chiquibul suggests that leaf ‘turnover’ rates are relatively low - calculated at 

1.56 (± 0.66) new leaves per plant per year.  This information accords with studies 

conducted on other Chamaedorea species elsewhere in Central America. Although 

scientific data clearly show that there are very low turnover rates for wild populations of 

Chamaedorea, industry informants frequently state that wild Chamaedorea populations 

can produce many more leaves annually. There is no published data verifying these 

inflated claims. The continued citation of such figures hinders the development of a 

sustainable industry. Although xaté harvesting is reportedly a sustainable activity, the 

little-controlled and extensive collection of Chamaedorea leaves has led to a documented 

decline in population density in the Petén region of Guatemala and other areas where leaf 

extraction occurs.  Data suggests that the extraction of leaves is adversely affecting the 

leaf size, reproductive activity and population structure of Chamaedorea populations in 

areas of active collection.  Thus, the present nature of the xaté industry appears to be 

detrimental to the palm populations and jeopardises the long-term success of xaté 

harvesting. Although Chamaedorea populations are known to be ‘ecologically resilient’ 

and can recover from intensive harvesting, suitable recovery periods reflecting real and 

proven ecological growth patterns should be central to any management plan. All 

concessionaires and licensed xateros should be required to attend a compulsory course 

at which the ecological importance of Chamaedorea, the fragility of forest ecosystems, 

basic Chamaedorea biology (including growth rates), and the importance of 

‘sustainability’ are highlighted. Such courses could be run by the Forest Department or 

other Belizean organisations with a good knowledge of Chamaedorea and forest ecology. 

The Belize Botanic Garden is recommended due to their unrivalled xaté experience 

acquired as a partner of the Darwin initiative xaté project and their well-developed 

education facilities.  

 

Further measures should be taken to reduce xatero incursions. Resolving the situation is 

clearly problematic. Belize Defence Force patrols within the CFR and political initiatives 

at governmental level are proving useful and facilitating the resolution of the situation. A 

further potential, cost-effective initiative aimed at reducing xatero incursions that might 

serve to greatly reduce illegal xatero activity is to mount an awareness campaign 

specifically targeted at the international xaté importers and traders. Such a campaign 

would best be driven by the Belizean authorities, perhaps coordinated by BelTrade in 

collaboration with Belize Forest Department, Friends of Conservation & Development, 

Rainforest Alliance and Conservation International.  It could include a request to 

importers for their assistance in resolving the issue by insisting that their suppliers 

introduce stringent controls on the source of the leaf that they procure. The international 

component of the industry has yet to fulfil its moral obligations to those countries that 

supply leaf, and they should be made aware that, in addition to the positive economic 
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and social benefits of the industry to communities throughout Central America, there are 

also many adverse impacts – not least illegal border incursions. These could be resolved 

if exporters pressured their suppliers to buy leaf only from known sources, with the 

introduction of a verifiable ‘chain-of-custody’. Such modifications of the procurement 

chain need not be detrimental the industry. Improved sourcing could involve the 

introduction of certification.  The importers and final beneficiaries of the industry have yet 

to play their part in tackling this issue. If they were encouraged into action this would 

greatly increase the chance of Belizean concessions being successful in the long term, 

and would also facilitate monitoring of such concessions by the Belize Forest 

Department. Such monitoring is currently impossible.   

 

It is recommended that BelTrade investigates the economic viability of establishing and 

maintaining xaté plantations in Belize, and whether their development might be suitable 

for community, private or national investment. However, the development of such 

plantations may ultimately benefit political/industrial elites at the expense of wild-

harvesting xaté communities and community-managed or small-scale farmer plantations. 

Demographic patterns in Belize are such, however, that there are currently no 

communities living within or close to the Chiquibul Forest Reserve (CFR), and few 

Belizean livelihoods currently depend on extraction within the CFR. Hence, the nature of 

xaté harvesting and its importance to local Belizean communities is radically different 

from the Petén region of Guatemala. Closer parallels may exist with the Maya 

communities in the south of Belize.  Although plantations may reduce the pressure on 

wild xaté populations and natural forest systems, there are environmental issues related 

to their establishment. For example, the procurement of seeds is one area of particular 

concern and illegal seed collecting in Belize has increased greatly over the last few 

years, with fishtail being the primary focus of collectors. Plantation-grown xaté plants 

tend to be shorter lived than wild individuals due to higher leaf removal rates, and the 

growing stock needs to be constantly replaced. We recommend that if plantations are to 

be established that clear directives are provided by the Forest Department on how the 

seed will be procured. Such directives should consider the ecological impact of 

harvesting large quantities of seed from the wild (e.g. a typical fishtail plantation may 

have between 10,000 and 30,000 plants), consider the genetic diversity of the seeds 

procured, and investigate the potential for establishing seed orchards which may 

ultimately be more efficient and ecologically benign. 
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2. Background 

 

2.1 Chamaedorea is the most species-rich palm genus in the Neotropics, occurring as an 

understorey component in rain forest from Mexico to Bolivia. Comprising between 80 and 100 

species,  (Henderson et al., 1995; Hodel, 1992), the genus – locally known as xaté – is of 

regional and international significance due to its trade as a house plant and as a source of 

foliage for flower arrangements (Endress, 2004; Hodel, 1992; Oyama, 1992).  Around 75% of 

all Chamaedorea species are considered to be threatened by IUCN (Walter & Gillett, 1998), 

the biggest threat to wild populations being the loss of their natural forest habitat. A second 

significant threat is the harvesting of leaf and seed, which began in Central America in the 

1950s and has since expanded dramatically (CEC, 2003).  

 

2.2 Cut leaves from Chamaedorea are one of northern Central America’s most important non-

timber forest products (NTFPs), the xaté industry providing an estimated 6,000 - 10,000 

seasonal and full-time jobs in Guatemala (FIPA and USAID, 2002; Rainforest Alliance, 2004). 

For example, xaté exports from the Maya Biosphere Reserve (MBR), Guatemala, for 

example, were calculated as being worth more than US$4 million in 2000 (Alianza Para Un 

Mundo Justo, 2003). Chamaedorea leaves are an important part of the cut-greens industry 

and make up 14% of the US market; they are the second most commercially important NTFP 

in Mexico (Wilsey & Endress, 2007). Typically, the industry is based around collectors cutting 

leaves in the wild who subsequently sell their harvest to contractors, typically in bundles of 80 

leaves (gruesa). The leaves are then sorted and cold-stored before being shipped primarily to 

the USA and Europe. The harvesting of Chamaedorea leaves is an important livelihood 

activity for many communities living within forested regions, and the industry has the potential 

to promote conservation through sustainable resource management. 

 

2.3 Twelve species of Chamaedorea have been recorded for Belize, eleven of which are cited 

in the most recent checklist for the country (Balick et al., 2000) (Table 1). The one extra 

species included is C. neurochlamys. Although considered a synonym of C. pinnatifrons by 

Henderson et al (1995), recent molecular work supports the argument of Hodel (1992) that 

these two species are distinct (Thomas et al., 2006). Molecular work on Chamaedorea from 

the Chiquibul Forest Reserve and field work elsewhere in Belize (Murphy pers. comm., 2006; 

Brewer, pers. comm., 2006; Hodel pers. comm., 2006) confirm that C. neurochlamys rather 

than C. pinnatifrons is present. The one species recorded in the country checklist but not 

encountered during Darwin Initiative fieldwork was C. woodsoniana. This single record is 

based on a specimen from Cayo District (Balick 1801, MO) and has recently be re-identified 

as a seedling of the palm Gaussia maya by the group specialist (Andrew Henderson). Of the 

ten confirmed species in Belize, four have leaves of commercial value (C. ernesti-augusti, C. 

oblongata, C. elegans and more rarely, C. tepejilote). 
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2.4 Although the xaté industry is long-established, Belize has not traditionally exploited xaté 

leaf, despite having a relatively high abundance of C. ernesti-augusti, currently one of the 

highest value species. However, with international demand for xaté outstripping supply, in the 

late 1990s, certain sectors of the industry turned their attentions toward Belize and its then 

unexploited xaté resource. This shift was compounded by the depletion of populations of 

Chamaedorea palms in other regions due to long-term over-harvesting (Escalera Mas, 1993; 

Radchowsky et al., 2004; Reining et al., 1992). Belize was therefore perceived as a rich 

resource to be freely tapped, and xaté collectors (xateros) from Guatemala began illegally 

crossing into Belize, thereby inflaming the long-standing border dispute between these two 

countries. These activities were first observed in the Chiquibul Forest Reserve (CFR) and the 

Chiquibul National Park (CNP) (Appendix 1) in 2000 (Bridgewater et al., 2006).  

 

2.4 As currently practiced in Belize, the xaté industry is unsustainable and threatens the 

ecological integrity of Belize’s renowned forests by damaging palm populations, and through 

activities associated with xatero activity such as hunting (Bridgewater et al., 2006). The high 

levels of illegal harvesting observed across Belize hinder the development of management 

plans by legal concessionaires and make the monitoring of legal concessions an impossible 

task.  The situation is currently one of ‘leaf mining’. 

 

2.5 The Belize Forest Department (BFD) issued the first guidelines and legal concessions for 

xaté harvesting in 2005. There had been considerable political pressure to redirect the 

economic benefits of illegal wild-harvesting to a legal industry benefiting Belizeans. It was 

therefore deemed important to establish a legal structure for the industry and to set 

regulations for compliance of concessions, in spite of the many recognized uncertainties and 

problems. It was believed that any kind of control on the industry, with benefits to Belizeans, 

would be an improvement on the former situation.  This first legal concession to be granted, 

and subsequently actively taken up, was for national lands (including Forest Reserves) in the 

Toledo and Stann Creek Districts. The initial aim of the concession was to provide an 

alternative legal market to illegally operating xateros in the south of the country, in an attempt 

to legitimize and manage the trade. In essence, the initiative attempted to intercept illegally 

harvested leaf en route to Guatemala, pay a competitive price for it, and persuade harvesters 

that they should register as legal collectors. Over the longer term it was hoped that 

management plans and commercial inventories would be established by local communities, 

with enrichment planting encouraged. 

 

2.6 In 2005, Belizean xaté concessions were applied for in the CFR and the Vaca Forest 

Reserve and subsequently granted by the BFD. Neither were actively taken up. However, in 

late 2006, another concession was applied for, and granted by the BFD, for the CFR, and this 

has since become active. Currently, only leaves of fishtail are being harvested from this area 



 8

by Belizeans, with Chico-Mex Belize being the exporting company. However, illegal 

harvesting of fishtail continues in the same area.  

 

2.7 Legal Belizean xaté concessions are governed by a forest license issued by the Belize 

Forest Department. This license states the conditions of the license, its duration and requires 

the development of a sustainable management plan. It stipulates that: The licensee shall only: 

(i) harvest adult palms; (ii) harvest one (1) leaf per individual palm; (iii) enter the harvesting 

area once per year in order to minimize disturbances to the xate and surrounding vegetation, 

and to animals in the area; (iv) remove market quality leaves from plants; (v) pay by quality of 

leaves rather than by quantity of leaves. In addition, the rules demand the development of a 

verifiable management plan based on inventory data which annual allowable cuts stipulated. 
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3. Chamaedorea resource abundance within the Chiquibul 

and degree of past exploitation 

 

3.1 In 2004, based on data obtained from   209 20 x 20 m plots across the Forest Reserve 

and National Park (see Appendix 2), five Chamaedorea species were found within the 

Chiquibul region. Of these, 22 (11%) lacked Chamaedorea. Of the 8,495 palms measured, 

1,900 (22%) were C. ernesti-augustii (fishtail), 4,637 (55%) were C. oblongata, 1,037 (12%) 

were C. neurochlamys, 791 (9%) were C. tepejilote and 159 (2%) were C. schippii. In 

addition, C. elegans was encountered outside the survey plots in rare, but locally abundant, 

populations. 

 

3.2 The abundance of each Chamaedorea species is shown in Appendix 3. The average 

number of palms per plot was less than 10 for C. ernesti-augustii, C. neurochlamys, C. 

tepejilote and C. schippii, but more than 20 palms per plot for C. oblongata (Appendix 4). The 

highest and lowest densities recorded for each species per plot were: C. oblongata (208/0); 

C. ernesti-augustii (84/0); C. neurochlamys (79/0); C. tepejilote (104/0); C. schippii (159/0). 

 

3.3 From the above data, we estimate that there are approximately 13.5 million fishtail palms 

in the Chiquibul Forest Reserve (CFR), based on an average number of 9.1 fishtail palms per 

20 x 20 m plot, equivalent to 228 palms per hectare, and a forested area of 59,022 hectares 

for the CFR.   Pine savanna, which covers 800 hectares (1.5%) of the CFR (Penn et al., 

2004), has been excluded from the calculation. A similar calculation estimates C. oblongata 

abundance at 32.6 million for the CFR, based on an average density of 22.1 individuals per 

20 x 20m plot. 

 

3.4 The only species harvested was fishtail. Of the 161 plots (77%) in which this species was 

noted, 138 plots (86%) had been harvested. Of the 1,900 fishtail palms in the plots, 1,423 

palms (75%) had been cut. In the 22 unharvested plots the average number of leaves per 

plant was six, but in the harvested plots this dropped to 2.9.  The average number of cut 

leaves per plant was 2.5.  In comparison, C. oblongata was recorded in 181 (87%) plots, with 

an average leaf number of 3.6. Although traded internationally, no harvested individuals were 

noted of this species. 

 

3.5 Using the average of 2.8 cut leaves per plant from the survey plots we estimate that 37.8 

million leaves of fishtail have been removed from the CFR since illegal harvesting began 

(Bridgewater et al., 2006).   Although the commencement of xaté harvesting in the CFR is not 

known with certainty, harvesting has occurred for at least five years (I. Bol, pers. comm., 

2005). A rough estimate suggests that about 7.6 million leaves have been harvested annually 

over the last five years.    
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4. Chamaedorea growth rates 

 

4.1 To manage any Non-Timber Forest Product sustainably, harvesting rates should not 

exceed the resources ability to provide in the long term. Specifically, it is necessary to 

understand how quickly a resource can recover once it has been exploited and how 

harvesting of any product effects reproduction and population structures. In the case of xaté, 

it is the leaves that are valued for the floricultural industry and an understanding of how 

quickly new leaves are produced is essential data for managing this resource. 

 

4.2 In the case of fishtail (C. ernesti-augustii) information obtained from fifty 20 x 20 m plots 

within the Chiquibul which contained 138 plants suggests that leaf ‘turnover’ rates are 

relatively low - calculated at 1.56 (± 0.66) new leaves per plant per year (Wicks et al., 2005) 

(see Appendix 5).  This information accords with studies conducted on other Chamaedorea 

species elsewhere in Central America. For example, Endress et al (2004) reported an annual 

turnover rate of 2 leaves annually for Chamaedorea radicalis, a species not recorded for 

Belize.  

 

4.3 Although scientific data clearly show that there are very low turnover rates for wild 

populations of Chamaedorea, industry informants frequently state that wild Chamaedorea 

populations can produce many more leaves. For example, statements that ‘each palm plant 

produces two to five leaves over a two month period’ are not infrequently heard. This is far in 

excess of what scientific studies suggest for Chamaedorea in Belize and elsewhere, and no 

published data verifying these inflated claims have been found by us during an extensive 

literature survey. The continued citation of such figures hinders the development of a 

sustainable industry.  

 

4.3 Recommendation:  

 

� Due to low leaf turnover rates of Chamaedorea palms in the wild, this group of palms 

is sensitive to leaf harvesting. It is vital, therefore, that controls be placed on the 

amount of leaves taken from each plant per year, if a long-term harvesting scheme is 

to be sustainable.  At present, the forest license permits only one leaf to be harvested 

per plant per year.  Such a low extraction rate will help the palms to recover strength, 

continue producing new leaves and reproduce. This restriction should therefore 

remain in place.  However, even the removal of one leaf per plant per year, is 

removing 75% of the plant’s annual leaf production, and this is predicted to adversely 

affect the health of palm populations in the longer term. The known effects of leaf 

harvesting on Chamaedorea is summarised in Section 5, and an idealised harvesting 

regime is provided in the Recommendations of Section 6. 
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5. The effects of harvesting on Chamaedorea populations 

 

5.1 Xateros typically harvest one to several leaves from each palm as they pass through the 

forest, cutting all those that do not have large tears or large portions of the surface area 

covered with spots, fungus or epiphylls.  From a single plant, normal harvest will therefore 

include all commercially viable leaves. Moreover, palms are typically re-visited several times 

each year.  In addition many leaves that are not commercially viable are also harvested as 

xateros are often paid by the quantity of leaves they cut rather than by the quality (see 

Section 5.4) 

 

5.2 Although xaté harvesting is reportedly a sustainable activity, the little-controlled and 

extensive collection of Chamaedorea leaves has led to a documented decline in population 

density in the Petén region of Guatemala and other areas where leaf extraction occurs 

(Heinzman & Reining, 1988, 1992; Oyama, 1992).  Heinzman and Reining (1992), for 

example, reported that the density of Chamaedorea in protected areas (about 8,500 

plants/ha) was more than double that of areas subjected to regular harvesting (about 3,100 

plants/ha).  This data suggests that the extraction of leaves is adversely affecting the leaf 

size, reproduction and population structure of Chamaedorea populations in areas of active 

collection.  Thus, the present nature of the xaté industry appears to be detrimental to the palm 

populations and jeopardises the long-term success of this xaté harvesting. Although 

Chamaedorea populations are known to be ‘ecologically resilient’ and can recover from 

intensive harvesting (Endress et al., 2006; Wilsey and Endress, 2007), suitable recovery 

periods reflecting real and proven ecological growth patterns should be central to any 

management plan. Depletion of populations of Chamaedorea palms reportedly due to over-

harvesting in Mexico and Guatemala (Escalera Mas, 1993; Radchowsky et al., 2004; Reining 

et al., 1992) strongly suggests that the long-term effects of frequent harvesting are more 

severe than has been estimated by some scientific studies. 

 

5.3 Preliminary research by the Darwin Initiative on the effects of leaf harvesting on 

populations of fishtail (C. ernesti-augustii) indicate that repeated harvesting can lead to a 

reduction in leaf size of newly produced leaves (by up to 20% in one year), a decrease in 

reproductive activity (by up to 23% in one year), a reduction in size and health of reproductive 

organs, and an increase in mortality (Porter Morgan, 2005). The extent of these negative 

effects is dependent on the harvesting treatment (Appendix 6), with observed effects directly 

related to the intensity of harvesting. Darwin Initiative studies have shown that about 45% of 

all fishtail stems 20 - 40 cm tall are typically cut in the Chiquibul by xateros, although few 

individuals of this size reproduce (Appendix 7b). Only the smallest individuals surveyed (10 - 

20 cm tall) mostly escaped harvesting because their leaves were too small to have 

commercial value. 
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5.4 Some studies have found that moderate leaf removal frequencies result in a short-term 

increase in leaf and fruit production (Anten and Ackerly, 2001; Oyama and Mendonza, 1990), 

although yields later declined. As found in the present study, other authors have observed 

that leaf removal can result in palms producing shorter leaves (O’Brien and Kinnaird, 1996), 

which, in the case of Chamaedorea, can mean that they are no longer suitable for sale.  

 

5.5 A six-year xaté defoliation experiment conducted in Mexico on Chamaedorea radicalis 

(Endress et al., 2006), found that defoliation increased mortality by between 8 and 21% 

depending on the harvesting treatment, reduced reproduction by up to 25%, caused a 

significant reduction in leaf length but had little effect on leaf production rates, which varied 

between 1.7 and 2.2 leaves per year.  Data from the study cited above suggests that 

Chamaedorea plams respond to defoliation by directing resources towards leaf production, at 

the expense of investment in reproduction.  

 

5.6 Recommendations: 

 

� As the evidence suggests that intensive leaf harvesting is detrimental to population 

health, annual leaf extraction limits should be low. Considering the slow growth rates 

of Chamaedorea palms in the wild (Section 4.2), the recommendations are the same 

as those cited in Section 4.3, i.e. not more than one leaf should be removed from any 

one plant each year. Similar conclusions were recently drawn by other independent 

researchers working on different Chamaedorea species (e.g. Endress et al., 2006). 

Such extraction levels are already stipulated within the Summary of Conditions 

governing legal concessions. As there is insufficient data at this stage to indicate 

whether even this limited harvesting amount is sustainable in the longer run, it is 

recommended that research into the effects of harvesting of leaves on Chamaedorea 

health are continued by the Belize Forest Department and the University of Belize, 

ideally using those research plots already established by the Darwin Initiative xaté 

project. 

� Endress et al (2006) recommend that Chamaedorea harvesting should be restricted 

on both male and female reproductively active individuals. Such a regime may also 

be advisable for the Chiquibul to help to protect the Chamaedorea population 

structure. However, monitoring of the population structure should be done to ensure 

that such a regime does not increase the intensity of harvesting on smaller non-

reproductive adults that might also affect recruitment in the longer term.   

� As currently practiced the xaté industry is extremely wasteful, with an estimated 60–

70% of the collected leaves later discarded as they do not meet the exacting 

requirements of the export industry (Radachowsky, 2004; R. Grant 2004, pers. 

comm., 2005). Although such leaves are of no commercial value, they are of 

considerable ecological value to the palms themselves. The current xaté forest 
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license stipulates that xateros should be paid for the number of commercially valuable 

leaves harvested (i.e. by quality), not for the quantity. This serves both to reduce 

industry wastage and over-harvesting, which is detrimental to palm populations, and 

to increase prices. It is recommended that this practice is continued. Such harvesting 

guidelines are being introduced in the Petén region of Guatemala in xaté-harvesting 

communities such as Carmelita and Uaxactún which are hoping to export FSC-

certified Chamaedorea leaf accredited by Smartwood in the future. At present, they 

are working towards meeting the pre-conditions necessary to gain FSC 

certification for NTFPs. 
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6. Commercial xaté leaf quantities for the Chiquibul Forest 

Reserve and sustainable annual allowable harvests 

  

6.1 In 2004, the average numbers of high quality ‘unblemished’ commercial leaves per plot for 

C. ernesti-augustii and C. oblongata were 4.7 and 11, respectively. The maximum number of 

commercial leaves recorded per plot was 34 for C. ernesti-augustii and 128 for C. oblongata. 

However, only 16 (9%) plots had more than 15 commercial leaves of C. ernesti-augustii, 

whereas 49 plots (26%) had more than 15 commercial leaves of C. oblongata. 

 

6.2 Based on a forested area of 59,022 hectares for the CFR, the standing crop number of 

commercially valuable xaté leaves of fishtail is 6.9 million, and that of C. oblongata is 16.2 

million in 2004 (Bridgewater et al., 2006). 

 

6.3 Leaf turnover rates are only available for fishtail (see Section 4). However, assuming that 

each Chamaedorea palm (both fishtail and C. oblongata) ‘on average’ produces about 1.5 

new leaves each year, and that all newly produced leaves are undamaged and so of 

commercial value, a reasonable estimate of the annual production of commercial leaves 

would be 20.3 million leaves of fishtail, and 48.9 million leaves of C. oblongata. In reality, 

production levels are likely to be significantly lower. For instance, commercial-sized leaves 

are only attained by palms above a certain age. For example, about 25% of all fishtail 

individuals recorded within the present study were less than 25 cm in height (See Appendix 

7b). These usually produce leaves less than 20 cm in length and so are too small for 

commercial purposes. In addition, a significant proportion of commercially-sized leaves will be 

damaged from processes such as branch fall, before they can be harvested.  

 

6.4 Any final management decisions made by the Forest Department and any concessionaire 

will be influenced greatly by economic considerations (See Section 8). However, ecologically 

speaking, there is a need to allow exploited natural resources to recover after harvesting if 

any operation is to be sustainable and profitable in the long run. The long-term effects of xaté 

leaf harvesting intensity on population size and health are still not clearly understood (See 

Section 5), although initial indications are that harvesting increases mortality and reduces 

both leaf size and reproductive viability.  

 

6.5 Recommendations: 

 

� The current legal concession within the Chiquibul Forest Reserve (CFR) should not 

be considered sustainable due to the intensity of parallel illegal xaté harvesting. 

Under such circumstances it is impossible for (a) the concessionaire to adhere to any 

management plan that might be developed, or (b) for the Belize Forest Department 
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to monitor the sustainability of the concession. There is therefore in practice no 

accountability. This fact severely hinders the development of a sustainable industry. 

Although it is accepted that there are political and economic imperatives that may 

override ecological concerns, and that the granting of legal xaté concessions may be 

in the national interest, it should be understood that such concessions will result in 

continued and most likely intensified leaf harvesting. A probable scenario is that 

increasing competition between legal and illegal xateros will result in each group 

removing all the commercial (and often non-commercial) leaves they can find, before 

they are located by competitors, to the detriment of the resource base. There is no 

incentive for the concessionaire to adhere to a rational harvesting regime if he/she 

will not benefit from it, and no means for the BFD to measure whether they have 

done so. 

� Further measures should be taken to reduce xatero incursions. Resolving the 

situation is clearly problematic. Belize Defence Force patrols within the CFR and 

political initiatives at governmental level are proving useful and facilitating a 

resolution of the situation. A further potential, cost-effective initiative aimed at 

reducing xatero incursions relating to improving ‘chain-of-custodies’ and engaging 

international xaté importers, is suggested in the Recommendations of Section 9.9. 

Adoption of this initiative is strongly advised.  

� The following recommendations take a pragmatic stance and assume that political 

and economical factors will result in legal Belizean concessions continuing to 

operate within the CFR. However, it should be understood that any legal operation 

will be competing with illegal xateros, and so the number of commercial leaves 

available to the concessionaire cannot be guaranteed, and the sustainability of the 

prescribed harvesting regimes are in doubt. In addition, although preliminary data 

suggests that even low-intensity harvesting of Chamaedorea may be prejudicial to 

long-term palm population health, there are as yet no data on the effects of the 

Chamaedorea industry on broader forest health and ecological webs. These may be 

considerable. For example, since illegal harvesting began in the Chiquibul, a 

thorough network of tracks has been opened up across the region greatly improving 

access into the reserve for other commercial activities (e.g. illegal extraction of Sabal 

leaf; illegal logging). In addition, xatero activity is associated with an increased 

incidence of hunting (Bridgewater et al., 2006). Also, Chamaedorea palms are 

important components of the forest ecosystem and their fruits, for example, form part 

of the diet of ecologically important animals. Thus, any harvesting regime should not 

only consider the effects on Chamaedorea populations, but also on wider forest 

health and the ecological integrity of the Chiqiuibul. 

� Pragmatically, a logical and semi-intensive harvesting regime (one suggested by 

other authors for Chamaedorea harvesting in other areas in Central America e.g. 

Endress et al., 2006), would allow all Chamaedorea plants within the designated 
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management area to be harvested once each year across the whole CFR, with one 

leaf only being harvested from each plant. One means of doing this would be to 

divide the CFR into 12 compartments with one compartment being harvested each 

month. Considering point 6.3, it is strongly advised that palms are not visited and cut 

several times per year. Although information is circulating that fishtail palms can 

have leaves harvested up to three times a year in perpetuity, the scientific data 

available to us do not support this assertion. In addition, data from the current study 

and other authors (e.g. Endress et al., 2006) suggest that the most economically 

efficient harvesting regime may be to visit each individual palm once each year, and 

to harvest one leaf from it. Whether or not such a management regime is ultimately 

financially viable to the concessionaire will depend on the economics of the industry 

(e.g. extraction costs, sorting costs, shipping costs, market value: See Section 8).  

These factors vary greatly from month to month, and from year to year, and it would 

therefore be foolhardy for this plan to be prescriptive about compartment design, or 

to make financial evaluations on profitability. 

� Although a suggested pragmatic and probably ‘economically acceptable’ regime of 

harvesting one leaf from each palm once per year is given above, this still constitutes 

intensive management intervention. For the given reasons outlined in Section 5, and 

the present lack of data on the long-term effects of the industry, an even more 

precautionary approach is recommended. This would involve a less intensive 

management regime than that outlined above, with each plant being harvested of 

one leaf every two or three years. The ‘fallow’ years would allow the Chamaedorea 

populations, and the greater forest, to rest and recuperate without disturbance. 

Under this regime sustained yield of xaté leaf could likely be achieved.  Such a 

harvesting plan could involve dividing the CFR into thirds (for example), with each of 

the three zones being divided into 12 compartments with one compartment being 

harvested each month. However, discussions of sustainable harvesting regimes are 

purely academic whilst illegal harvesting continues.   
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7.  Modelling Chamaedorea 

 

7.1 The spatial distribution of fishtail (Chamaedorea ernesti-augustii), the xaté species of 

primary economic importance in the CFR, was modelled using a geostatistics method called 

kriging.  Kriging, frequently used when spatial auto-correlation among sample points is 

suspected, is based on the semi-variogram model of the relationship between data counts 

and inter-sample distance (lag).  Fishtail distribution in the Greater Maya Mountains region 

(GMM) was modelled using ordinary kriging with 20 x 20 m blocks, matching the 20 x 20 m 

sampling plots (N=209).  The output is an isogram of the interpolated xaté data (Appendix 8). 

 

7.2 The modelled distribution of fishtail (Appendix 8) shows several trends.  First, density 

levels of fishtail appear to increase very gradually from the north to south, although this is not 

a uniform increase.  Second, there are a number of local fishtail "hotspots" throughout the 

GMM.  The highest interpolated values for xaté (above 14 individuals per 20 x 20m plot) occur 

centred on the following locations,  (1) 292500 EW / 1855000 NS, near to the Blue hole (2) 

295000 EW / 1842500 NS, east of Champas Camada Camp  (3) 284000 EW / 1845000 NS, 

near to Grano de Oro.  Third, there are large “cold spots” for fishtail over much of the region. 

The lowest interpolated values (1 and below) occur over a much larger surface area when 

compared to high value polygons.  They are centred on locations mainly in the central belt 

(N/S) including (1) 285000 EW / 1840000 NS, (2) 284000 EW / 1851000 NS, (3) 284000 EW / 

1862000 NS, (4) 278500 EW / 1866000.  Areas of the highest fishtail abundance on the 

modelled map are often based on one, or at most two, high density plots.  These peaks 

probably represent very local areas of fishtail abundance, rather than general regions of high 

abundance. The problems associated with extrapolating xaté abundancies from small plot 

sizes to larger areas has been previously outlined by Wicks (2003). 

 

7.3 Reliability of the modelled fishtail distribution is good within the boundaries of the sampled 

areas, but low outside of the range covered by the 209 survey plots.  Therefore, the resultant 

modelled fishtail density map may be of limited value to xaté managers and it is not advised, 

therefore, that harvesting regimes are based on this map at this time.  For example, the high 

densities shown in the lower right part of the modelled distribution in the Maya Mountains are 

most likely artefacts of the technique. Casual exploration within this area has not detected the 

large fishtail populations implied to be there.   To increase reliability of modelled distribution 

outside of the sampled area, it will be necessary to correlate environmental variables 

(elevation, rainfall, vegetation type) with fishtail abundance within the sample area, then use 

these correlations to predict distribution of fishtail outside the sampled area. This research is 

currently being undertaken. 

 

 

 



 18

8. Economic potential of Chamaedorea in the CFR 

 

8.1 Although outside the scope of this study, a brief review of xaté economics is provided 

here. Local and global prices fluctuate greatly from month to month and from year to year; 

therefore, any figures cited here are likely to be out of date by the time this report is 

completed. The figures cited serve only to provide a historical review. They cannot be taken 

as accurate reflection on the current profitability of the xaté industry, and any future planning 

will need to look at past, current and predicted market trends. 

 

8.2 There has been considerable hype related to the value of Belize’s xaté, with inflated 

figures of its worth frequently cited. For example, the figure of a single leaf being worth U$1 to 

a xatero is one that has been cited by the Belizean media. Although this may be close to the 

eventual market value in the US or Europe, it is far from the truth at the base of the market 

chain. Such misinformation has hindered the development of a rational debate on whether, 

and, if so, how, Belize can best develop its own xaté industry. 

 

8.3 In an attempt to clarify the value of Belize’s xaté resource, a literature review was 

conducted on the economics of xaté, together with information on local supply chains (Pickles 

2004). At the time of the study, the range of prices historically paid to xateros varied from 

US$0.30 to US$1.7 for 100 leaves (Appendix 9). Average values were US$0.77 for fishtail, 

but only US$0.45 for C. elegans and US$0.41 for C. oblongata. As outlined above, prices 

fluctuate constantly, and depend upon the species, leaf size, seasonal demand, country of 

origin and export destination. Current prices for fishtail are already significantly higher than 

those we encountered in 2004, with values (to the harvester) reportedly reaching about 

U$3.00 for 100 leaves in 2006.  

 

8.4 Based on average historical prices and available data on the ‘standing abundance’ of 

commercial xaté leaves of fishtail and C. oblongata within the Chiquibul Forest Reserve 

(CFR), the combined value to a xatero of these leaves is under US$3/hectare (based on 

average historical prices), although this figure rises to about US$4.5/hectare if the most 

recent highest prices for fishtail are used. Across the CFR, the current value of the standing 

xaté crop to xateros is approximately US$122,400 if historical average prices are used. This 

value increases to US$277,000 if the highest recent values for fishtail are included.  

 

8.5 In the case of fishtail, the ‘standing export value’ of the resource is approximately US$2 

million, based on an export value of US$4 per 15 leaves (Bridgewater et al., 2006). However, 

at present, much of this standing resource will be appropriated by illegal xateros. In addition, 

a percentage of harvested leaves of commercial value will deteriorate during transport and so 

will be unsuitable for export. 
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8.7 Recommendations: 

 

� The Forestry Department should maintain six-monthly contact with regional xaté 

exporters, xaté harvesters (xateros) and ‘middle-men’, and monitor export price 

fluctuations and global trends in demand. In this way, it can ensure that royalty rates 

set for xaté are appropriate and that the Belize government benefits financially from 

the development of a national industry. 

� Ultimately, the success of a Belizean industry depends upon it being sustainable, 

internationally competitive and economically viable. It is recommend that BelTrade 

commission an independent economic evaluation of wild-harvested and plantation-

grown Chamaedorea leaf. Any subsequent analysis of such an evaluation should 

carefully consider the economics of xaté plantations in relation to their adverse 

environmental and social impacts, as well as their benefits (See Section 8.5). 
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8. Plantations and the future of the Belizean xaté industry 

 

8.1 In response to the declining wild populations there has been a move towards plantation-

grown xaté leaf, led by Mexico that exports 80% of the world’s leaf. Chamaedorea species 

are relatively easy to grow (Hodel, 1992). The key requirement is shade. Xaté species can be 

cultivated in tropical conditions either under a natural forest canopy by clearing the rainforest 

understorey, under netting, or under shade-giving crops such as cacao (CEC, 2002).  There 

are now many plantations in Mexico and, to a lesser extent, in Guatemala, where it is 

estimated that 10% of xaté exports already come from cultivated sources (Alianza para un 

Mundo Justo, 2003). More than 23 Chamaedorea growers already work within the US (Wilsey 

& Endress, 2007), and Continental Greens, a primary importer of Chamaedorea foliage 

operates a plantation in Mexico. Economies of scale, and the improved quality of leaf 

obtained from controlled conditions favours the development of plantations.  

 

8.2 Although plantations of species such as C. elegans are well established, fishtail 

plantations are relatively new. Several fishtail plantations have been established in the Petén, 

including at Succulté, Union Maya Itza and Carmelita. Carmelita, which has been harvesting 

wild xaté for generations, has recently begun cultivating Chamaedorea in response to 

declining local natural stocks (M. Trujillo 2004, pers. comm.). Should these relatively new 

enterprises prove successful and expand, it may prove difficult for wild-harvested leaf to 

compete with them. Revenue achieved (and in the case of fishtail, expected) from plantations 

varies between US$294 to US$9,375 per hectare, depending on the species grown, the 

density of planting, the intensity of harvesting, the price obtained, the source of the 

information and the date it was obtained (Appendix 10). However, based on our estimates, 

even the lowest rates quoted are ten times higher than the maximum levels that can be 

achieved in the wild, though we recognise that establishment and maintenance costs are 

considerable.  

 

8.3 In Belize, several community initiatives are establishing Chamaedorea plantations, two 

examples being the Itzamna Society in Cayo District and the Ya’axché Conservation Trust 

(YCT) in Toledo District. At the time of planting, these farmers hoped that, by the time their 

plantations were ready to produce, a market in Belize would have established itself. This now 

appears to be the case with ChicoMex establishing a sorting house in Santa Elena. In Toledo 

in the south of Belize, approximately 50,000 xaté seedlings are now growing in three trial 

cultivation plots under forest canopy in the Golden Stream Corridor Preserve (2 acres), Indian 

Creek community lands (1 acre) and under mature cacao (1 acre) near San Jose. In Cayo 

District in central-western Belize, 20 farmers from the communities of San Antonio and Cristo 

Rey have planted out a further 40,000 seedlings of C. elegans and C. ernesti-augusti on 10 

acres. Much of the training work related to these horticultural initiatives has been facilitated by 

the Belize Botanic Garden (BBG), the Ya’axché Conservation Trust (YCT) and Asociación 
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Coordinadora Indígena y Campesina de Agroforestería Comunitaria Centroamericana 

(ACICAFOC). With Darwin Initiative funding the BBG and YCT have produced a cultivation 

manual for the production of organic xaté, which can be accessed online at: 

www.belizebotanic.org/xate_manual.pdf 

 

8.4 These trial Belizean plantations are relatively small, and in their current form will only 

generate small amounts of income of a few U$100s per hectare per year, depending on the 

price attained for the leaf, growth rates, the intensity of harvesting and the density of the 

plantations. However, should the trials prove successful, it is hoped that these will be 

expanded and that this extra crop will supplement the other various agricultural activities of 

the farmers. To succeed in this venture they must surmount considerable challenges. Unlike 

Guatemala, Belize has little experience of marketing or selling xaté, and the structures for its 

sorting, storing and shipment have only recently been put in place. In addition, xaté buyers 

deal in large quantities of leaf, and it remains to be seen whether relatively small community 

initiatives can provide the regularity, high quality and large amounts of xaté leaf demanded by 

the industry. However, they may be able to usefully supplement wild xaté exports. 

 

8.5 Although the development of xaté plantations has been proposed as an economically 

efficient means of reducing the negative ecological effects of wild xaté harvesting on forest 

systems, and may be appropriate for certain communities, there may be adverse social and 

environmental impacts associated with large-scale plantations. Wilsey & Endress (2007) warn 

that the increasing popularity of Chamaedorea plantations threatens the well-being of 

communities whose livelihoods are based on the extraction of NTFPs, and may result in 

increased forest degradation as people find alternative sources of income from more 

environmentally destructive practices. In addition, it might ultimately be counter-productive to 

forest conservation to remove economic benefits associated with forests, such as xaté 

harvesting. This could result in a reduced economic argument for forest maintenance and 

destruction of intact forest for expansion of the plantations.   

 

8.5 Recommendations: 

 

� Xaté plantations are increasingly being considered and used as reliable and 

economically efficient means of producing the regular, substantial amounts of high 

quality xaté leaf demanded by the exporters. It is recommended that BelTrade 

investigates the economic viability of establishing and maintaining xaté plantations in 

Belize, and whether their development might be suitable for community, private or 

national investment. However, the development of such plantations may ultimately 

benefit political/industrial elites at the expense of wild-harvesting xaté communities, 

or of community-managed or small scale farmer plantations. Demographic patterns 

in Belize are such, however, that there are currently no communities living within, or 
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close to, the Chiquibul Forest Reserve (CFR), and few Belizean livelihoods currently 

depend on extraction within the CFR. Hence, the nature of xaté harvesting and its 

importance to local Belizean communities is radically different from the Petén region 

of Guatemala. However, closer parallels may exist between communities in the south 

of Belize.   

� Although plantations may usefully reduce the pressure on wild xaté populations and 

natural forest systems, there are environmental issues related to their establishment. 

For example, the procurement of seeds is one area of particular concern. Illegal 

seed collecting in Belize has increased greatly over the last few years, with fishtail 

being the primary focus of collectors. Plantation-grown xaté plants tend to be shorter 

lived than wild individuals, and the growing stock needs constant replacement. We 

recommend that, if plantations are to be established, clear directives are provided by 

the Forest Department on how the necessary seed will be procured. Such directives 

should consider (a) the ecological impact of harvesting large quantities of seed from 

the wild (e.g. a typical fishtail plantation may consist of 10,000 - 30,000 plants), and 

(b) the genetic diversity of the seeds procured. The FD should also investigate the 

potential for establishing seed orchards which may ultimately be more efficient and 

ecologically benign.  
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9. Belize and the potential for eco-labelling xaté 

 

9.1 Certification is a market tool to promote improved resource management and social 

responsibility. It began in response to consumer demand for sustainably sourced products 

and has grown in several sectors, including food, health care and forest products. An ‘eco-

label’ is the stamp given to products certified as meeting certain environmental and social 

standards. Potential benefits of certification schemes include price premiums, improved 

market access, environmental sustainability and social justice. 

 

9.2 There are a number of different eco-labels and corresponding certification schemes 

relevant to forest products such as xaté (See Appendix 10).  These include forest 

management schemes (e.g. Forest Stewardship Council), agricultural schemes (Soil 

Association (organic certification), social schemes (e.g. Fairtrade) and flower production 

schemes (e.g. Milieu Programma Sierteelt, MPS). 

 

9.3 There is a significant and increasing international demand for ‘green’ and ‘fair-trade’ forest 

products (Shanley et al., 2002). The biggest markets for eco-labelled goods are Europe, in 

particular countries such as the UK, Germany and the Netherlands, and to a lesser extent the 

USA (FAO, 2000; Shanley et al., 2002). In these countries consumers are relatively affluent, 

and increasingly environmentally and socially concerned, so retailers recognise a potential 

market advantage from certified products. Global Fairtrade sales grew 43% from 2002 - 2003 

(FLO, 2004). Britain is the second largest market after Switzerland (Jones, 2004). A recent 

UK consumer survey by the Co-operative Group found that 80% of those questioned said that 

they would be willing to pay a little extra for goods that meet higher ethical standards 

(Coughlan, 2004).  

 

9.4 Although organically grown flowers are still a rarity in the industry, the market is growing. 

According to the Flower & Plants Association (the promotional organisation for the UK floral 

industry) interest in organic growing and ‘eco-friendly’ flowers is on the increase, and this 

trend is set to continue (Flowers & Plants Association, 2004). They highlight the key customer 

concerns as being worker’s rights, environmental damage to land, pollution and use of 

harmful chemicals. A recent pilot project developed by Max Havelaar bouquets in Switzerland 

showed that consumers are ready to buy fair trade flowers; Max Havelaar roses have already 

gained a market segment of over 10% and this continues to grow (CREM, 2002). There are 

now companies that specialise in organic flowers and pot plants such as ‘Organic Bouquet’ in 

the USA who predict that the organic floral products market will exceed US$250 million by 

2006 (Duffield White, 2004). Customers in Holland will soon be able to buy organic flowers at 

Shell garages (Florist and Wholesale Buyer, 2004). Negative press directed toward foreign 

cut flower producers, including the poor health of workers due to chemical exposure, may 

also help boost the organic market (Duffield White, 2004). 
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9.5 The Flower and Plants Association, which promotes the UK floral industry confirmed 

findings in the literature that supermarkets are generally driving the push for certification by 

demanding higher social and environmental standards of flower production (Kenyon, 2004). 

However, supermarkets are not presently willing to pay more for eco-labelled flowers 

(Chillmaid, 2004, Kenyon, 2004), although this could soon change. In the absence of a 

premium price, the benefits to producers are, if not guaranteed markets, at least larger 

volume sales from supermarkets (Kenyon, 2004). Florimex (UK) and Hillcrest (UK) trade 

wholesale in the Rainforest Alliance certified leatherleaf (fern) foliage.  

 

9.6 The Rainforest Alliance recently commissioned a study of the European market for 

sustainable Guatemalan xaté (CREM, 2002). The research concluded that in general, interest 

in eco-labelled xaté was low, as was awareness of it being harvested unsustainably. Xaté is 

not recognised or promoted in Europe as being a rainforest product. In general, quality and 

price were the top priorities for traders of xaté. Wholesalers reported no difference in quality 

between wild and cultivated xaté. Importers said they would choose sustainable leaf if there 

was a demand and if it was certified using the well-known Milieu Programma Sierteelt eco-

label. Exceptions to the general low level of interest in “green” xaté were retailers that 

specialised in organic flowers. Recent initiatives have identified potential markets for certified 

xaté in the US. For example, pilot studies are underway to sell fair-traded Chamaedorea leaf 

to Christian churches in North America and Europe (Current, 2005). 

 

9.7 Generic Forest Stewardship Council (FSC) ‘principles and criteria’ exist for timber and 

NTFP forest management certification. These are broad in scope and include a commitment 

to FSC management principles, environmental sustainability and the development of ‘chain-

of-custodies’. Individual countries wishing to use the FSC eco-label develop their own national 

standards interpreting the FSC principles and criteria to ensure they are relevant to the 

country in question. In addition, for certification of timber and NTFPs to be approved, 

acceptable management plans and a clear system of monitoring must be established, and a 

certification report must be produced and approved by the accredited certification 

organisation; both are placed in the public domain. Guidelines are also produced to help 

apply national standards to individual products; these can be specific and prescriptive, 

depending on the product to be certified. FSC guidelines stipulate that the harvesting of all 

products certified must be done in accordance to the rules and regulations of the country. 

With the BFD’s clear stipulations on harvesting intensities etc., it should be straightforward to 

introduce credible certification based on the best scientific data. Several accredited FSC 

organisations exist worldwide, Smartwood being one of the primary FSC certifying 

organisations in Central America. Smartwood and other accredited organisations are audited 

each year by the FSC.   
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9.8 Several communities in the Petén region of Guatemala are working towards FSC 

certification of xaté, although pre-conditions necessary for approval by Smartwood have not 

yet been achieved. These are Carmelita, Uaxactun and San Andres.  The pre-conditions 

differ for each community. For Carmelita and San Andres they relate to carrying out a trial 

rotation cycle according to a pre-existing management plan approved by CONAP, although 

clarification of permissible leaf cuts has also been requested in the case of San Andres. In the 

case of Uaxactun, prior to certification, a management plan needs to be developed that 

includes inventory data, a financial and business plan, documentation of all social and 

environmental costs related to the xaté industry and a list of mitigation measures. In addition, 

the establishment of a verifiable chain-of custody for certified leaf has been requested.  

 

9.9 In 2007 the Sustainable Palm Initiative published a report evaluating the role of 

certification in developing and monitoring the sustainable harvest of Chamaedorea leaves 

(http://www.wildshareintl.org/palms.htm). This report discusses the worrying growing trend of 

wild-harvested NTFPs such as xaté leaf, being replaced by more economically efficient 

plantations, and describes the negative community and conservation effects of such moves. It 

suggests wild palm certification as a counter-measure, designed to retain the livelihood 

benefits to communities dedicated to forest conservation. This report makes a case for the 

FSC to consider the development of ‘working forest’ certifications, that (1) guarantee that 

forest products were harvested by groups or individuals living within the forest, or by those 

directly responsible for the stewardship of the forest resources, (2) guarantee that forest 

product management and extraction is sustainable, and not detrimental to forest structure and 

integrity, and (3) guarantee that certified products originate from forests that are classified as 

working forests. 

 

9.9. Recommendations: 

  

� The Forest Department and the current Chamaedorea concession holder for the 

Chiquibul Forest Reserve (CFR) should contact, and enter into discussions with, the 

Forest Stewardship Council and Rainforest Alliance’s Smartwood programme relating 

to the certification of Belizean Chamaedorea leaf. This should entail site visits to the 

Carmelita and Uaxactún who are working towards FSC certification. In addition, it is 

advised that the potential to develop xaté certification is discusssed with ChicoMex, 

which at present, is the only legal exporter of Chamaedorea leaf from Belize. FSC-

certified timber already exists in Belize (Programme for Belize), and Belizean cacao 

from the Toledo Cacao Growers Association is Fair-Traided. Thus, there already 

exists considerable experience relating to certification within the country. In the case 

of the CFR, however, considering the current level of illegal harvesting within the 

forest area, and the present related impossibility of monitoring the current xaté 

concession, it is highly unlikely that wild-harvested xaté can be certified as 
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‘ecologically sustainable’, even if a management plan is in operation. Thus, efforts 

should also concentrate on reducing illegal activity. Although legal concessions may 

not be sustainable, there is case for labelling them as ‘legally harvested’. 
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Appendix 1. Ecosystems of the Chiquibul. Produced by Jan Meerman 

(2004) (http://biological-diversity.info/Ecosystems.htm) 
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Appendix 2.  Map of Belize showing the location of the Chiquibul Forest Reserve within the Greater Maya Mountains and 

the 209 survey sites (from Bridgewater et al., 2006). 
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Appendix 3.  Abundance of five Chamaedorea species in the Greater Maya 
Mountains and the Chiquibul Forest Reserve (from Bridgewater et al., 2006). 
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Appendix 4. Density, harvesting and commercial leaf data for Chamaedorea in the Greater Maya Mountains (GMM) and the 

Chiquibul Forest Reserve (CFR) (from Bridgewater et al., 2006). 
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Appendix 5. Fishtail growth rates (from Wicks, 2005) 
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Appendix 6. The effects of harvesting on Chamaedorea populations 

(from Porter Morgan, 2005) 

 
Fig. 1. Loss of reproductive individuals after one year of defoliation 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Reduction in inflorescence production (C. ernesti-augustii) 

 

 

 

 

 

 

 

 

Fig. 3. Average leaf size for control (not cut) and experimental (cut) plants after 
one year 
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Fig. 4. Inflorescences from heavily harvested and non-harvested fishtail 
plants illustrating the difference in form 
 

 

 

 

 

 

 

 

 

 
 

A. Healthy female inflorescence (unharvested plant); B. Reduced female inflorescence 
(harvested plant). 

 

 

 

 

 

 

 

 

 

 

 
A. Healthy male inflorescence (unharvested plant); B. Unhealthy male inflorescence 

(harvested plant) 
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Appendix 7a. Chamaedorea abundance from nine protected areas 
within Belize, with information on stem height and harvesting history 
for fishtail (C. ernesti-augustii) (From Garwood et al. 2006, 
Conservation and sustainable management of Chamaedorea palms 
in Belize. Powerpoint presentation based on preliminary analyses). 
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Table 1. Regional survey of Protected Areas in Belize for Chamaedorea 
 

Chamaedorea Survey Summary  
Region 

 
Regional Characteristics Plots Number of Plants per Plot 

 Mean ± SD 

Code 
 

Protected Areas* Alt. (m) Rainfall  
(in) 

Major Broadleaf 
Forest Type 

Predominant 
Soils 

 N Percent 
with 

Chamae
-dorea 

All Plots Plots with 
Chamaedorea 

present (N) 

 
 

Number 
of 

Species 

            
FRSW Freshwater Creek  0-200 70-80     

(-90) 
Lowland moist mostly acidic 

(recent) 
 24 20.8 2.5 ± 7.64 11.4 ± 14.20 ( 5) 1 

M5BS Manatee, Five Blues, 
Sibun  

0-200 75-105  Lowland  moist limestone to 
acidic 

 73 50.7 17.0 ± 21.84 29.8 ± 21.32 (36) 6 

CHQB Chiquibul 400-700  50-80        
(-100) 

Lowland moist to 
submontane moist 

limestone to 
acidic 

 209   89.5 42.2 ± 40.02 47.2 ± 39.44 (187) 5 

MDBC Maya Mountian**, 
Deep River, Bladen 
(E), Cockscomb Basin 

0-200  100-110 Lowland wet mostly acidic 
(recent) 

 51  33.3 3.7 ± 7.64 11.1 ± 9.73 (17) 4 

COLW Colombia (W) 600-800 90-105 Submontane wet limestone   36  88.9 52.9 ± 44.66 59.5 ± 42.96 (32) 5 
COBC Colombia  (C),   Bladen 

(W) 
300-700 100-110 Submontane wet limestone   16  68.8 18.2 ± 20.50 26.5 ± 19.70 (11) 5 

GOLD Golden Stream  0-200 110-130 Lowland  wet acidic  21  52.4 0.8 ± 1.14 1.4 ± 1.21 (11) 4 
JCLS Colombia (SC, SE)  201-400 100-115 Lowland  wet limestone to 

acidic 
 12  58.3 10.8         18.6 (7) 5 

SART Sarstoon-Temash**  0-200 160-170 Lowland  wet acidic  19 100.0 24.9 ± 17.28 24.9 ± 17.28 (19) 4 
            
 All areas      461 71.0 28.2 ± 35.98 39.8 ± 36.96 (326) 7 

      * Primarily Forest Reserves and National Parks; portion of reserve: E, east; W, west; S, south; C, central.  
      ** Includes adjacent community lands. 
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Appendix 7b. Comparison of C. ernesti-augustii attributes from cut and 

uncut plants from three protected areas in Belize (from Garwood et al. 

2006, Conservation and sustainable management of Chamaedorea 

palms in Belize. Powerpoint presentation based on preliminary 

analyses). 
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Appendix 8. Modelled Chamaedorea ernesti-augustii density map (produced by M. Penn). 

Xate density 

 

Gt 14 – greater than 14 

palms per 20 x 20m plot 
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Appendix 9. The price a harvester or producer receives for xaté (from Bridgewater et al., 2006) 

 

 

  

Price Paid to Harvesters/Producers 
(US$/100 leaves) 

 

                                               Species                   
 Location (Data source) 

C .elegans C. ernesti-augustii C. oblongata 

    

Carmelita, Guatemala (Trujillo 2004, pers. comm.) 0.30 - 0.30 

Petén, Guatemala (R. Grant 2004, pers. comm. - 1.00 - 

Petén, Guatemala (Guzman 2004, pers. comm.) - - 0.36 

Guatemala(du Plooy 2004, pers. comm., citing figures from the 
NGO ACICAFOC) 

0.39 0.49 0.42 

Union Maya Itza plantation, Guatemala (Mesh 2004 pers. 
comm.) 

0.34 1.70 0.34 

P
e
rs

o
n

a
l 

C
o

m
m

u
n

ic
a
ti

o
n

  

Average (mean) 0.34 1.06 0.36 

    

FIPA/AID (2002), Guatemala 0.28 0.41 0.28 

CEC (2002), Mexico 1.02 0.60 0.69 

Ramirez (2002), Mexico  0.35 0.44 0.38 

L
it

e
ra

tu
re

 
R

e
v
ie

w
 

Average (mean) 0.55 0.48 0.45 

 Overall Average (mean) 0.45 0.77 0.41 
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Appendix 10. Chamaedorea plantations: planting density, harvesting intensity and income generation 

(from Bridgewater et al., 2006) 

 

Species Plants 
per Ha 

Leaves 
cut/ 

plant/yr 

Leaves 
cut/ 

Ha/yr 
 

US$/ 
100 

leaves 

Gross 
Income 
(US$) 
/ha/yr 

Predicted 
Lifespan 

of 
plantings 

Income 
Achieved 

or 
Predicted 

Location Reference 

90,000 4 360,000  3 10,800 15 

 
Predicted Suculté, 

Guatemala 

 
R. Grant 
(2005, pers. 
comm.) 

8,570 6 171,420   0.39   669 INA 

 
Achieved Veracruz, 

Mexico 

 
Ramirez 
(2002) 
 

C. elegans 

16,890 
 

12 202,680 0.91 1,836 INA 
 
Achieved 

Veracruz, 
Mexico 

 
CEC (2002)  
 

60,000 2.5 150,000 6.25 9,375 15 

 
Predicted Suculté, 

Guatemala 

 
R. Grant 
(2005, pers 
comm.) C. ernesti-

augustii  
 

20,000 
 

 
3 

60,000  0.49   294 INA 

 
Achieved 

 
Veracruz, 
Mexico 

 
Ramirez 
(2002) 

C. oblongata 20,000 

 
3 

60,000 0.42 

 
 

  252 
 

INA 

 
Achieved 

Veracruz, 
Mexico 
 

 
Ramirez 
(2002) 
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Appendix 10. Eco-labels 

 
Certification Scheme 

 
Key Features  Certified Products 

Forest Stewardship Council (FSC)  
FSC aims to promote “environmentally 
appropriate, socially beneficial and 
economically viable forest 
management (Forest Stewardship 
Council (FSC) 2003).  

Forest Management Certification: The FSC programme started in 1993 and is the only forest management 
scheme with global coverage. FSC accredits organisations, which then certify to FSC standards. The leading 
FSC certifier of tropical NTFPs is SmartWood, the certification arm of the NGO, Rainforest Alliance. For a 
NTFP to be FSC certified, the forest it comes from must be certified. There are ten basic FSC principles and 
criteria (see Appendix V), which all FSC certification standards are based on. Currently NTFPs standards are 
drawn up and products are certified on a case-by-case basis. 

FSC primarily certifies timber, but recently has begun to include 
NTFPs. There are around 36 NTFPs that have forest 
certification standards established, 32 of them in Brazil 
(Shanley 2004). The first NTFP to be certified was chicle in 
1999, others include maple syrup, palm heart and venison. 

Rainforest Alliance  
 
The Rainforest Alliance (RA) 
standards aim to achieve both 
environmental protection and 
social well-being.  

Agricultural Certification: Together with a number of partner organisations the RA forms the Sustainable 
Agriculture Network (SAN), which works with farmers to bring their operations up to certification standards for 
protecting wildlife, workers’ rights and local communities. The focus is on agriculture not wild harvest. The 
SAN awards the Rainforest Alliance certified eco-label to farms, not to companies or products. Over 50,000 
farms are certified under the RA programme. Environmental measures include tree-planting and reductions in 
agrochemicals.  Social criteria include hiring locally, paying fair wages, and ensuring safe working conditions. 

The following products carry the RA certification stamp:  
bananas, citrus, cocoa and coffee flowers and ferns. 
Leatherleaf fern from farms in Costa Rica are used, like xaté, in 
flower arrangements and is the first foliage to carry an eco-
label. 
 

 Soil Association 
 
Limiting agricultural inputs, such 
as pesticides and fertilisers. 

Agricultural Certification (organic): The umbrella organization IFOAM (International Federation of Organic 
Agriculture Movements) promotes sustainable agriculture through an international accreditation programme of 
organic certifiers such as the Soil Association. The standards generally cater for agricultural production, 
although there are some provisions for wild harvested products. 
 

Organic certification has focussed mainly on food and drink 
with organic NTFPs including coffee, cacao, honey and nuts. 
Recently non-food items, such as cotton, cosmetics and flowers 
have been certified. Organic bouquets have been on sale at 
Waitrose, UK since 1998. 

Fairtrade  
Improving trade benefits to primary 
producers and encouraging 
decent, safe working conditions 
and fair wages. 

Social Certification: The Fairtrade Labelling Organisation (FLO) was set up in April 1997 to introduce a single 
international Fairtrade label. There are labelling initiatives in 17 countries, mainly in Europe and North 
America, including Fairtrade, Traidcraft and MaxHavelaar. Fairtrade involves a guaranteed fair price to the 
producer in the form of a percentage premium over the average market price.  Part of this premium is invested 
in the economic, environmental and social development of the producing community. 
 

Fairtrade labelling began in the food and drink sectors, with 
products like chocolate and coffee leading the way. There has 
been a move recently to other products with Fairtrade footballs 
from Pakistan and Fairtrade flowers from Africa. In the UK 
Tesco’s became the first Fairtrade flower retailer in March 
2004, with a line of roses from Kenya. 

Milieu Programma Sierteelt (MPS) 
 
Minimising the environmental 
impact through regulations on 
agricultural inputs, energy and 
waste. Social standards focus 
on health, safety and working 
conditions. 

Floral Certification: Launched in 1993, MPS is a certification scheme aimed at business-to-business trade in 
the floral sector. It is a Dutch scheme, but operates internationally. It is the most widely recognised label in the 
floral industry. Every day MPS processes the data of some 500 international floriculture companies as well as 
some 4,500 Dutch companies. The MPS programme is not restricted to growers, it also encompasses 
wholesalers and retailers. MPS recently developed a number of new modules such as MPS-GAP (Good 
Agricultural Practice scheme), which is specifically designed to meet the demands of supermarkets in terms of 
environmental and social conditions. 
 

This scheme is limited to floral products, which include pot 
plants, cut flowers and foliage. 
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