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Abstract 

This study focuses on the level ofretum of ecosystem goods and services in the planted 
mangrove forest from a local community perspective. A total of 48 semi-structured interviews 
were conducted in the two rural villages of Gazi and Makongeni, about 50 km south of 
Mombasa, Kenya, investigating the local communities' views and perceptions on the 
plantations of mangrove forest in the area. The species ofmangrove planted varied but the 
majority of plantations were approximately ten years old, while some had been planted more 
recently. 

Results show that respondents do not consider the plantations to be equivalent to natural 
mangrove in terms of the goods and services provided. There are differences in the number 
and in the quality of products that are produced in the two areas. The plantation cannot yet 
provide the locals with the same amount of products as the natural mangrove can. However, 
the people do not perceive a great difference when it comes to which services the two areas 
can provide. Most people think that the plantations are as good as the natural mangrove in 
protecting against floods and storms, preventing erosion, attracting tourism and providing a 
link to other ecosystems. However, they acknowledge that the plantations cannot provide the 
same quality in habitat and nursery ground as the natural mangrove can. Some environmental 
characteristics are still lacking in the plantations and as a result products cannot be produced 
there to the same extent as in the natural mangroves. 
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2. Introduction 

Mangrove forests are one of the most threatened tropical ecosystems in the world with a 
global loss exceeding 35 % of the original cover (Valiela et al.200l; Mumby et al. 2004). In 
Kenya, most of the decline is a result ofmangrove harvest export as building material and fuel 
wood to Somalia, Saudi Arabia and other middle east countries (Dahdouh-Guebas et al. 
2000). However, an increased awareness ofthe true value of mangrove ecosystems has led to 
renewed efforts to protect and restore them (Macintosh et al. 2002). 

When a system has been altered to such an extent that the ecosystem homeostasis has been 
permanently stopped and the normal processes of secondary succession or natural recovery 
from damage are inhabited in some way restoration or rehabilitation may be recommended 
(Lewis and Sreever 2000). Rehabilitation equates to restoration when the purpose of the 
project is conservation, which means that all ecological processes and genetic diversity needs 
to be reinstated. The definition of restoration is 'the act of bringing an ecosystem back into, as 
nearly as possible, its original condition, renewing it or bringing it back into use (Field 1999). 
Whereas rehabilitation means any activity that converts a degraded system to a stable 
alternative (Stevenson et al.1990). 

Preserving or restoring mangrove forests and wildlife provides benefits both directly to local 
communities through sustainable use ofmangrove resources and indirectly to the region 
through the economical contributions to fishery production and to the development of nature 
tourism (Bossi and Cintron 1990). In Kenya the mangrove forests are estimated to cover a 
total area of 644 km2 according to the Kenyan Forestry Department, but the estimates vary 
with different sources. The largest area ofmangrove forest is found in Lamu (335 km2

), in the 
other districts the area cover is substantially smaller; Kwale (88 km\ Kilifi (66 km2

) and 
Mombasa district (20 km2

) (Dahdouh-Guebas et al. 2000; Kairo, 1995). 

The mangrove forest provides goods and services that are of economic, ecological and social 
value to people (Kairo and Kivyatu 2000; Kairo, 1995). In Kenya, mangrove forests have 
been traditionally used as a source of building poles and firewood for a long time. Along the 
Kenyan coast about 70 % of the population depend on mangrove poles for their house 
construction. The demand has increased further in the last few decades after the boom in 
tourism in the area, due to the increased construction of restaurants, hotels and holiday resorts 
(Kairo et al. 2002). The mangrove forests produce a long list of products and services and 
being a renewable resource the mangroves are capable of providing these products and 
services indefinitely, provided they are managed effectively (Kairo and Kivyatu 2000). 
Unfortunately, the management plan (1991) in Kenya is entirely based on estimates and often 
comparisons are drawn with the Asian mangrove resources, which may be far more 
productive than the Kenyan mangroves. This may lead to mismanagement of the mangroves 
in Kenya (Ferguson ). 

The main aim of this study was to investigate the differences in terms of ecosystem goods and 
services between the natural mangrove and the planted mangrove according to local resource 
users. Can the planted mangrove forests provide the same services and goods as the natural 
mangrove forest can? Ifnot, what are the differences between these two environments? 
Other aims were to find out what services and goods are used or acknowledged by the local 
people in the Gazi area and ifthere were any differences in opinion of respondents between or 
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within villages, depending on gender, occupation and age. Additionally differences in 
ecological knowledge among the local people and their attitudes towards the plantations and 
the mangrove management were also investigated. Furthermore, a simple estimation of the 
monetary value of the poles in the plantations was conducted since it is the poles that are the 
main product from mangrove forests and it is their extraction that is causing the clear cutting 
of the mangrove forests. 

2.1 Study area description 

The villages 
This study was carried out in Gazi and Makongeni , two rural villages located approximately 
50 km south of Mombasa in Kwale district, Kenya (4025'S and 39050'E, Fig. 2.1). Most of 
the inhabitants in these villages are subsistence fishermen and farmers and live on less than a 
dollar per day. Both villages are located close to naturally occurring mangroves. The 
approximate area ofmangrove forest in Gazi Bay is 615 ha (Kairo, 1995). Gazi is the larger 
village of the two with about 1000 residents compared to Makongeni's 400 residents. Gazi is 
also located closer to the plantations and to the open sea leading to that about ninety percent 
of the men in the village are fishermen. The structure of the two villages differs as well. In 
Gazi almost all the houses are build close together almost forming a grid system, a remnant of 
colonial times. In Makongeni the houses are more spread out over a larger area. Makongeni 
was founded 1987, when the sugar company that owes the land closed down and the people 
working for the company settled down in the area. Gazi on the other hand, dates back to pre
colonial times. As such the history of the two villages differs as well. More of the men work 
as farmers in Makongeni than in Gazi but many of them has worked as polecutters before the 
ban described below. The women in both villages earn their income by weaving makuti (roof 
thatches made of coconut fronds), mats and/or collecting firewood or crustaceans and 
molluscs. 

The Plantations 
The first experimental plantations ofmangrove in Gazi bay started around 1990-91 and the 
main objective then was to test the suitability of different species at different state ofheight 
from the shoreline. Their performance was monitored for three years and then 1994 the 
establishment of larger plantations started. The main objective for these plantations was to 
restore the areas that had been disturbed or deforested in the 1970s. In these areas there were 
no signs ofnatural recovery when the plantation took place. In the summer of 1994, up to 
114,180 propagules/saplings ofRhizphora mucronata, Ceriops tagal, Bruguiera gymnorrhiza, 
Avicennia marina and Sonneratia alba were transplanted. The choice of these species was 
based upon the objective to restore the area, therefore only species occurring naturally were 
planted. Mangrove species occurring in Kenya are Rhizphora mucronata, Ceriops tagal, 
Bruguiera gymnorrhiza, Avicennia marina, Sonneratia alba, Lumnitzera racemosa, 
Xylocarpus granatum. Heritiera littoralis and Pemphis addula. To decide which sites to plant 
scientists used aerial photography, which showed the areas that were most degraded. They 
then choose areas that was both severely degraded and located close to the villages. It is Dr 
Kairo working for Kenya Marine Fisheries Research Institute (KMFRI) that is the founder of 
the project but other organizations and institutes have sponsored the project, such as; US aid, 
WWF-US, University of Nairobi, Kenyan Belgium project in Marine Sciences (KBP) and 
Sida. 

I 

I 
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Study Area 

Figure 2.1 Map showing the study area in Gazi Bay, Kenya, 2004. The five plantations in this 
study are marked together with the two villages Gazi and Makongeni where this study was 
conducted. 

Among the several plantations within the study area, five plantations were included in this 
study. Three plantations are located close to Gazi (G1, G2, G3) and two plantations are close 
to Makongeni (MR1, MR2) (Fig. 2.1)..G1 is a monostand of Sonneratia alba planted on a 
completely denuded site and G2 is an integrated plantation of Sonneratia alba where 
seedlings were planted in degraded forest. Both these plantations are about 10 years old. The 
G3 plantation is only 4 years old and is a monostand of Ceriops tagal. 

Outside Makongeni, is the largest of all the plantations MRl, which is 6.74 ha and is a 
monostand of Rhizophora mucronata. This plantation is also about 10 years old (Kairo, 
1995). The second plantation MR2 is younger, about 6 years and it is also smaller and the 
species are Ceriops tagal and Rhizophora mucronata planted separately. Plantation MR1 
differs from the other plantations in that it is located further away from the village then any of 
the other plantations in Gazi or Makongeni. 

The community in Gazi has been informed all along in the project, an information meeting 
was held before the plantation took place and members ofthe community were involved in 
the actual planting with guidance from researchers. The planting was done with help from the 
local people in Makongeni as well but no information meeting was held in this village. 
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The Institutional Framework for the management ofmangroves 
The mangroves in Kenya have legally been declared as government reserve forest since the 
proclamation NO 44 in 1932 and later by legal notice in 1964 (Kairo and Kivyatu 2000). At 
the top of the framework the chief conservator of forests (CCF) is the highest responsible for 
the forest in Kenya, then it is provincial forest officer (PFO) that is in charge at the provincial 
level. Each district within the province has their own district forest officer (DFO), a number 
of forest guards and extension staff. The forest guards are based all around the district and are 
in charge of patrolling their area and report back to the DFO weekly. In Gazi bay there are 
currently only one forest guard but previously there were two. 

For the last 3-4 years, there has been a ban on mangrove cutting, not allowing any extraction 
of wood products from the mangrove forest. It is the CCF that are in charge of this decision 
but when there is no ban it is the DFO that is in charge of the administration and monitoring 
of extraction. To be allowed to cut and sell mangrove you need a licence and it is the DFO 
who issues these licenses to licensees. Then each license, employs polecutters to do the actual 
work in the forest. The licensees are only dealing with business and make sure that their poles 
get stamped to show that they are legally cut. In Gazi there are two licensees but none in 
Makongeni. The ban on mangrove forests has been enforced several times before since the 
first time in the 1970's. It is due to the high extraction rates of mangrove that this ban is 
needed so the forests get time to recover. 

3. Methods 

Interviews 
During April to June in 2004,48 semi-structured interviews were conducted in Gazi and 
Makongeni. A list was made ofpeople that use the mangrove regularly and these were then 
later selected randomly. With use means that the person is either a fisherman or that he or she 
visits the mangrove regularly to collect firewood, crustaceans, molluscs or any other product 
from the mangrove. In each village, 10 men and 10 women were interviewed. People that 
were thought to have a special knowledge such as village elders (2 persons), pole cutters (4 in 
Gazi and 4 of the 10 men in Makongeni were pole cutters), the honey man and the kaya man 
were also interviewed but kept separately from the main group of respondents. The honey 
man as the name entails is the man who collects honey from the natural hives in the 
mangroves. The Kaya man is the man people go to when they have a problem and they want 
to prey to the natural spirits then they need his help in the ritual at the several kayas that are 
located within the mangrove forest. Kayas belong to the old belief system they had before they 
became Muslims Apart from resource users, two licensees, a forest guard, two researchers and 
the Kwale DFO were interviewed to get a better understanding of the institutional framework 
around the management of the mangrove forests and the plantations. It was also done to 
investigate future possibilities ofcommunity management. 

The interviews were infom1al and almost all the interviews were conducted in the home of the 
respondents. An interpreter was used for all interviews since they were conducted in c 

Kiswahili apart from the ones with the two researchers and the DFO. The interview with the 
DFO and one of the researchers took place in their offices. 

The qualitative part of the questionnaire was divided into four subcategories where the themes 
of the questions were; l.Ecological knowledge about the mangrove forest and related threats, 
2. Knowledge of the plantations and local community participation in the planting project, 3. 
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Goods and services of natural mangroves as well as the plantations, and 4. Regulations for 
mangrove forest use and extraction. 

In the quantitative section, products harvestable from the mangrove forest were divided into 
the following categories; food, fuel, construction material, household items and other natural 
products. 
The respondents were asked to state whether they harvested the product from the mangrove 
forest or not. The follow up question was, if they could use the plantations ofmangrove to 
harvest that product if there was no ban and how important they rated the product on a scale 
from one to three (where three indicate a very important product, two an important product 
and one a not so important product). 

After the collection of data all interviews were thoroughly analysed to depict general trends 
and highlight issues of interest. Primary text analysis was used for the qualitative data 
(Stewart and Shamdasani 1990). For the quantitative data, percentage and multivariate 
statistic, canoco 4.5, was used for data analysis. 

Pole estimation 
In three of the plantations studied (MR1, G1 , G2) nine lOx 10m square were samples and an 
inventory was done on the number of trees of each size class that was found within the square. 
In each plantation, three plots were done along a transect and in each plantation three different 
transects were done by three different polecutters, independently from each other. All the 
polecutters came from Gazi. The transects were placed in such a way that they represented the 
whole plantation. In Gland G2 these transects were done along the shoreline with different 
height from the sea. In MRI the transects were done perpendicular to the channel that runs 
within the plantation. It is the difference in diameter of the poles that is important, because the 
price is rated accordingly to size category (see table 3.1). The price estimation in this study is 
only based on the sizes ofthe poles and not by species. The height of the trees and their class 
of straightness was also estimated. A technician from KMFRI (Kenyan Marine Fisheries 
Research Institute) did this, who has good experience of similar work. Reason for measuring 
the height was that there is a minimum height of 4 m for the poles in all but one category 
when sold on the market. It is also important that the trees are straight, there are three classes 
of straightness where number one is the best. 

Table 3.1 Classification categories of different size classes ofmangrove poles and their 
utilization area. The size classes are identified by Kiswahili words used locally (there are no 
translation for these terms). (Dahdouh-Guebas et a/1999) 

Size class of mangrove Diameter range (em) Height (m) Use 
oles 

Fito 2.5 -3.5 >4 wall filling 
Pou - Mazio 4.0 - 11.5 >4 roof filling 
Boriti 11.5 - 13.5 >4 wall supports 
Ngozo 14.0 - 20.0 >4 ceiling and roof supports 
Vi£!ingi 20.5 - 35.0 <4 supports and fencing 
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4. Results 

From the interviews conducted, it can be concluded that the local people in Gazi Bay do 
consider the plantations to be different from the natural mangrove as can be seen in table 4.1. 
The differences between the two environments will be described in more details further on in 
the results. First, local people's knowledge and attitudes towards the natural mangroves and 
the plantations will be described and the main patterns in the respondents' answers will be 
outlined. The local people's views on conservation, threats to and management of the 
mangrove will also be depicted and, similarly, trends among answers will be described. 
Lastly, the monetary value estimation of the plantations will be presented. 

Table 4.1 Extract of questions from questionnaire with answers shown from the different 
resource users in percentage or absolute numbers. a = %, b = absolute no. Others include 
honey man and kaya man. 

No. Question Gazi Makongeni Polecutters Elders Others Total 
onQ in Gazi n=2 n=2 n=48 

n=4 
Men Women Men Women 
n=lO n=lO n=10 n=10 

1 Natural (a 50 80 40 40 50 0 0 48 
mangrove has the 
highest value 
Planted (a 10 0 40 30 0 50 0 19 
mangrove has highest 
value 
The natural (a 40 20 20 30 50 50 100 33 
and the planted 
mangrove has the 
same value 

2 Positive (a 100 80 40 80 100 50 50 77 
towards the 
plantations. 
Negative (a 0 20 60 20 0 50 50 23 
towards the 

Iplantations. 

3 Positive (a 40 50 60 60 25 0 50 48 
towards the ban today. 
Negative (a 60 50 40 40 75 100 50 52 
towards the ban today. 

4 Positive (a 90 30 70 30 0 100 50 53 
towards community 
management 
Negative (a 10 70 30 70 100 0 50 47 
towards community 
management 

5 Number of (b 10-16 5-15 7-12 7-14 7-13 7-13 11-12 5-16 
products they use from 
the mangrove 
Average (b 13 10 10 10 10 10 12 11 
no. ofproducts they 
use. 
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4.1 General knowledge about mangrove forest 

Most ofthe people in Gazi and Makongeni have a good knowledge of the different mangrove 
species in the area, as many as 77% of them recognize 4-6 species of mangrove trees. The 
groups ofresource users that stand out vaguely with a better knowledge are the elders in Gazi 
and most of the polecutters in both villages, who know 6 species. The general description of 
mangrove forests that dominated (69%) among the local people was: 

Trees that grow in the sea. 

Other descriptions of the mangrove forest were that mangroves are good building material 
(16%). A further 4 % thought that mangroves are good building material but that they also 
attract fish and are good for collecting firewood. Another 4 % described the mangroves as 
trees with several usages. Two percent described the mangroves as: 

Trees that she didn't know could be planted but now she knoHis that they can. 

Everyone thought that the mangroves are beautiful or even very beautiful. One man in Gazi 
said: 

Ofcourse they are beautiful. Ifpossible they should be planted in the village but it is 
impossible since they need seawater. 

Only 4% could see any negative aspect ofhaving mangroves close to the village. What was 
pointed out to be negative by a few was that if you live too close to the forest you might have 
problem with mosquitoes and wild animals, such as baboons. 

4.2 Knowledge about the plantations 

In Gazi everyone knew at least about two plantations and the plantations that 50% of Gazi 
respondents recognized were G1 and G3 ( Fig 2.1). Then there are 21% that knows about all 
three plantations in Gazi and another 21 % that knows of the big plantation in Makongeni 
MRl plus the Gland G3 plantation in Gazi. 

In Makongeni, almost half of the respondents knew of only one plantation. The plantations in 
Makongeni are located further away from the village and the distance between the plantations 
is also greater, which makes them harder to access for the inhabitants ( Fig 2.1). 

When it comes to more detailed knowledge about the plantations such as which species that 
were planted and when the plantations were made, it becomes clear that the respondents in 
Makongeni even though knowing fewer plantations, know more about which species that 
have been planted compared to the respondents in Gazi. The respondents in Makongeni 
constitute 73% ofthe category that knows the species in two or three plantations. However, 
this category only represents 31% of the respondents. The largest category (48%) is the one 
where respondents know of only one species in one of the plantations and here the two 
villages are rather equally represented. The remainders of the respondents (21 %) do not know 
any correct species in any of the plantations and this category is mainly made up of women in 
Gazi. Figure 3.1 shows a canonical correspondence analysis (CA) plot based on similarity 
scores for all men and women in both villages. This figure shows that the women from Gazi 
have a tendency to stand out from the other respondents when all questions have been 
considered. 
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The majority of respondents had difficulty reporting time accurately. Only 19% of all 
respondents knew when one of the plantations was initiated. Again, respondents in 
Makongeni represent the most knowledgeable ones in this respect. 
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Figure 4.1 Correspondence analysis (CA) plot over all the answers from the resource users 
(n=40) both in Gazi and Makongeni, Gazi Bay, Kenya, 2004. 

4.3 Views on the plantations 

Most people in Gazi and Makongeni have a positive attitude towards the plantations (Table 4.1). 
Of the resource users, 77% are happy with the initiative and want more plantations in the future. 
When comparing the two villages, occupation and gender among the respondents it is the men and 
polecutters in Makongeni that have the highest representation in the category of respondents that 
do not want the plantations. Their view was that KMFRI should not have made the plantations on 
their land without informing them before and in the future, they want to plant mangroves 
themselves. 

Even though most people are positive towards the plantations, the reason they given for this 
opinion is that they want to get more products to the village from the mangrove plantation. 
However, according to the researchers involved, the objective with these plantations is mainly 
research and the benefits to the villagers are solely the services that the plantations provide. This 
means that they have no plans of opening them up so that the local people in these villages will 
have more access to the products. The people in Gazi were informed before the planting took 
place and according to them they were told that these plantations would benefit the village. 
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Although, accordingly to most respondents, none have seen any of these benefits so far. It has 
even led to that 10% of the respondents in Gazi that were positive towards the plantations before 
have changed their mind and are now negative towards them. Only two people knew that the 
plantations are experimental and made for research purposes firstly. 

4.4 Differences in ecological goods between the natural mangrove and the plantations 

What seems to be the general perception of what makes the plantations different from the 
natural mangrove is that in the plantations the trees are planted in lines and that there is a 
distance between the trees. 

Products - differences in quality and quantity 

A clear result (94%) from the qualitative part of the interviews was that the perceived amount 
and quality of products such as fish, crustaceans and molluscs were higher from the natural 
mangrove than from the plantations. Higher quality implies that the fish, crustaceans and 
molluscs are of a larger size in the natural mangrove than in the plantations. 

The respondents explains this by saying that the environment is better in the natural 
mangrove, it is muddier, there are channels so that it is always water there even when it is low 
tide. This is not the case in the plantations. Many said that fish go to the plantations for food 
when it is high tide but when the tide recedes the water does not remain in the plantations 
because they lack holes and channels. In addition, the young trees in the plantations cannot 
offer as good hiding places as the natural mangroves where the old trees have holes in their 
roots and trunk. The plantations are also more open due to the spacing between the trees and 
thus give even less protection for the organisms. 

Most respondents (98%) agreed that poles from the plantations are of higher quality, because they 
are straighter than the trees in the natural mangrove. Therefore, can every tree in the plantations 
be cut and used, which is a big difference between the two areas. In the natural mangrove, the 
trees grow so close that many of them cannot grow straight but in the plantations, the trees grow 
well due to the spacing. Another reason given by the respondents for the plantations producing 
poles of better quality is that they are under care, they are pruned and looked after. 

While the above pattern of perceived values of plantations and natural mangrove by local 
respondents are fairly clear the perceived value between these forests with respect to quantity and 
quality ofpoles differ among respondents. Reason given for why the natural mangroves produce 
more poles is that the plantations have fewer trees due to the spacing, in the natural mangrove the 
trees grow very dense and thus give more trees. Explanation for why the plantations produce more 
trees are the same as mentioned earlier that because of the spacing in the plantations all trees can 
be cut because they are of good quality whereas in the natural mangrove many trees can not be 
used because they are not straight. 

When asked the question which one of the plantation and the natural mangrove has the highest 
value to them, about half of the respondents thought that the natural mangrove has a higher value 
then the plantation (Table 4.1) because there are more products there. Some quotes: 

The natural mangrove has a higher value even though you get less poles from it because the 
natural mangrove has so many products. 
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People depend more on the natural mangrove so therefore the natural mangrove has a higher 
value. 

Of the remainders, 33% think that the natural mangrove and the plantations are of equal value 
and 19% think that the plantations are of higher value. The opinion differ some between the 
two villages about the value of the two areas, because it is mostly people from Makongeni 
that think the plantations are of higher value. This is one underlying reason for the separation 
and clustering of Makongeni respondents in figure 4.1. 

Table 4.2 List of products from the mangrove forest in order of importance ranked by local 
people in Gazi Bay area, Kenya. The division is based on how the respondents rated the 
product in importance (1 = not so important, 2= important, 3= very important). How many in 
percentages that use the product are also shown. A division has also been made to 
demonstrate if you only can get hold of the product in the natural mangrove or if the 
plantations also provide this product. 

Products from the mangrove I How many that uses Product only harvested Product also found in 
forest the product (%) in the na tural the plantations of 

mangrove forest mangroveI 
Very important product 
Fire wood 100 63 37 
Beams, poles 100 37 63 
Fish 100 100 a 
Crustaceans 98 58 42 
Honey 88 84 16 
Boat building material 82 60 40 
Medicinal plants 63 50 50 
Furniture 61 67 33 
Bait worms 37 39 61 
Timber 34 88 12 
Charcoal 18 100 a 
Floats 10 40 60 

Important product 
Mollusks 86 45 55 
Dye for cloth and nets 88 26 74 
Foder 55 44 56 
Fertilizer 8 25 75 
Leaves, tea 4 40 60 
Raw material for handicraft 20 50 50 

Not so important products 
Birds, eggs 29 21 79 
Glue 18 22 78 
Vinegar 2 100 a 
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Table 4.2 summarize the structured part of the interviews and illustrate the difference between 
the natural mangrove and the plantations in what products can be extracted from these areas 
accordingly to the resource users. It also indicates the impOliance of the products according to 
the locals in Gazi and Makongeni. 

First, looking at food products that the mangrove provides, the result show that almost all of the 
respondents used mangrove forests to extract fish, crustaceans, molluscs and honey. However, 
when it comes to honey most people (84%) think that the plantations do not provide this product 
because the bees like old hollow trees to build their hives in and there are none of these in the 
plantations. For the crustaceans and molluscs approximately half and one third of the respondents 
think that, the plantations provide these products, respectively. The resource users that harvest 
crustaceans and molluscs from the plantations mostly come from Gazi. A probable reason for this 
result is that Gazi' s plantations are much closer to the shore and thus are more frequently 
inundated then the plantations in Makongeni. Reasons mentioned why the plantations do not 
provide these products are that they lack a good environment for the organisms. The 
environmental characteristics lacking are the same as mentioned earlier. 

Only 4% use the mangroves to extract leaves and tea and these respondents come from Gazi. 
They are equally divided between the men and women. Another product that not many (2%) use 
the mangroves to get is vinegar. They make the vinegar from honey they collected within the 
mangrove forest. Here again they come only from Gazi. The man in Gazi making vinegar from 
honey is also one of the few that make tea from Ceriops tagal. The leaves from Avicennia are 
used by the women in Gazi to get rid of the flies in their houses. They just spread the leaves on the 
floor and they attract the flies that stick to the leaves and then it is just to brush the leaves out of 
the house. Cooking oil, alcohol, fruits, wax, mammals, fish poison, fur and leather are product that 
no one in any of the two villages uses the mangroves to harvest. 

Fuel and firewood are products that everybody collects from the mangrove when there is no ban. 
However, only one third of respondents agree that they can use the plantations for extracting 
firewood. They say the plantations are still too young to have any old and dry branches to collect. 
When it comes to charcoal not many people use that in these villages only 18 %. The charcoal 
seems to be produced in another village, which explain the low number ofpeople that use it as a 
fuel source. The wood from the plantations cannot produce charcoal yet, accordingly to the few 
people that do use charcoal because the trees are still too small. 

Timber for construction is a product used by most households for building boats (82%) and 
houses (100%). Many respondents (63%) think that the plantations can now be used for the 
extraction of poles but 37% still thinks that they are too young, they are too small. 
Products such as the pole for the boat and the punting stick are extracted fi'om the mangrove. 60 
% of the respondents do not think that the plantation can be used to get these products. The reason 
for such scepticism probably depend on the fact that they need poles that are long and rather big 
for the boat, which they say they can not get hold of in the plantations. Timber is another product 
that approximately one third of the responders extract from the mangroves when they are allowed 
to, but here almost everyone agreed on that they can not use the plantations because the trees are 
still too young. 

A majority of people (88%) collect bark from the mangroves to make dye that they use to dye 
their cloth and nets. Most respondents (74%) believe that they can use the plantations to get the 
dye. More then halfofthe respondents (61%) use the mangrove to get material to make furniture, 
such as beds and chairs. Of these, almost two thirds do not use the plantations to get their 
material. Reasons being that the plantations do not contain the right species or that they are too 
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young. Furniture was rated by most as a very important product, as said by one of the respondents, 
because without it we would not have any place to sleep, no beds. 

Lastly, medicinal plants which is used by 63 % of the respondents. Few harvest them themselves, 
they usually buy it from others (such as the medicine man) and thus were not sure if the plants 
grows in the plantations or not. Use of mangroves as fodder is also something that approximately 
half the respondents agreed on. The fodder is collected for the goats and it is the fruit from the 
Avicennia (mchu) that they prefer. About half of the respondents think that the plantations 
provide this product although no Avicennia has been planted. 

It is 20% that use the mangroves to get raw material for their handicraft. They mostly make the 
handle to the traditional colourful fan but they also make tree carvings, cooking sticks and handles 
for axes and spades. The respondents are equally divided in the question weather you can use the 
plantations or not to get hold of the raw material. It probably depends on which wood you want to 
use for your handicraft and if that species is planted. It is mostly men (80%) that are making these 
types of handcrafts. 

There are also a few (8%) that use the mangroves to make fertilizers, they collect leaves from 
mangrove trees and mix it with soil. It is mostly respondents from Makongeni that use the 
mangroves to make feliilisers. 

Fruits, mammals, cooking oil, alcohol, wax, fur, skin and fish poisons are products that are 
not extracted from the mangrove forest in this area. 

4.5 Differences in ecosystem services between the plantations and the natural mangrove 
forest 

What most people seemed to agree on in both villages was that the mangrove forests provide 
services such as storm and flood protection, erosion prevention, recreation and tourism and that 
the plantations are as good as the natural mangrove in providing these services (table 4.3). 
Reasons given for this answer are that every tree with their roots holds the soil firmly and that this 
prevents soil erosion and protect against storms and floods. The mangroves attract tourists 
because they are beautiful and have a rich bird life. The plantations also attract many students and 
researches both from Kenya and fi.-om abroad. Almost every one said that they do not benefit from 
the tourist themselves but others do. Most people mentioned the government as the one that 
benefited from the taxes brought by the tourists but also the restaurant Seahorse that are close to 
Gazi. 

Table 4.3 Summary of the services provided by the mangrove forest according to local 
resource user (n=48). Percentage that thinks the mangrove provides this service is shown. A 
division has been made to demonstrate if it is only the natural mangrove that provides this 
service or if the plantations also provide it. They rated the services after the following scale 
1= not so important, 2= important, 3= very important. 
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Service I Persons that know Only natural mangrove The plantations also 
mangroves provide the 

Iservice (%) 
forest that provide the 
service 

provide the service 

Very Important 
Habitat and nursery I 100 33 67 
ground for fish, shellfish, 
mammals and birds. 

Tourism 98 8 92 

Storm and flood 
protection. 

90 a 100 

Is there a link between 
mangroves or their 
organisms to other 
systems. 

I 90 16 84 

Erosion prevention I 86 a 100 

Important 
Cultural and religious 
values 

I 37 67 33 

Respondents also agree that the mangrove forest serves as a habitat and nursery ground for fish,
 
shellfish, mammals and birds and that there is a link between the mangroves and its organisms
 
with other systems, such as the sea-grass beds, coral reefs and the open water. Many people (table
 
4.3) also think that the plantations provide these services as well as the natural mangrove does.
 
However, not everybody think that the plantation can provide these services at the moment.
 
When asked if the mangrove forest has any cultural and religious value one third of the
 
respondents said yes but then two third ofthe respondents do not consider the plantations to
 
provide this service. Explanation being that the natural mangrove contains kayas.
 

They were also asked if the mangrove affect the water quality of the ocean but none of the
 
respondents thought so.
 

4.6 Views on the plantations in the future 

As reflected in answers above most respondents agree that the plantations will change in the 
future and most (83%) think that they will be more beneficial in the future. There are even 
some (19%) that think the plantations will be more beneficial than the natural mangrove in the 
future. They argue that when the plantations become really mature they will look like the 
natural mangrove and the missing crustaceans, fish and molluscs will now be there. However, 
first and foremost the poles will be mature and much straighter than the once in the natural 
mangrove and it is because of this that they will be more beneficial than the natural mangrove. 
The majority of respondents expressing these views come from Makongeni but there are a 
few that share this opinion in Gazi. 
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4.7 What are the threats to the mangrove forests in Gazi Bay? 

Most respondents (71 %) considered unsustainable cutting to be the biggest threat to mangroves. 
Most also said that it was unsustainable cutting by locals that caused the severe deforestation of 
mangrove that took place during the 1970s and 1980s but they also blamed it on an old calcium 
factory that cut a lot of big logs in the 1970-80s. With unsustainable cutting they meant cutting of 
immature trees leading to a decreased regeneration in the area and the cutting ofbig trees that 
when they fall destroy many young trees. Other threats mentioned were heavy rain, floods, sand 
and drying (10%). There is also a group (19%) of the respondents that do not know ofany threats 
to the mangrove or they say that mangroves cannot be threatened. Once again, the women from 
Gazi are dominant in the group that show a less understanding of the mangrove issue. 

When asked what can be done about these threats 64% of the respondents thought that there is a 
need to stop the unsustainable cutting and protect the mangrove. Seventeen percent did not know 
what could be done and 19% said that nothing could be done. The majority of respondents that 
either do not know what can be done or say that nothing can be done come from Gazi but this 
time it is about equal between the men and women. Nineteen percent of this category is 
polecutters from both Makongeni and Gazi. Only 4% said that there is a need to plant after you 
have cut. These two persons stand out from the other respondents in their much more in depth 
knowledge and understanding of the mangroves and the plantations. They are both men but one 
from Gazi and the other from Makongeni. The man in Gazi is a pole cutter and was one ofthe few 
that also understood that the plantations are for research and that research takes time before you 
can see the benefits. He also said: 

In the past cutting mangrove was the main occupation for most people in the village. So the 
mangrove disappeared very quickly when the ban was lifted. 

He does not recall the exact time this happened. The other man from Makongeni is the chairman 
for the co-operative they have stmied where they are planting mangroves. He also showed a very 
good understanding of mangroves and the plantations throughout the interview. 

4.8 Views on conservation of mangrove forests. 

Most people in both villages have a positive attitude towards the ban on mangrove forests, 48% 
think the ban is necessary now and in the future because without it the mangrove would disappear 
due to unsustainable cutting. Most of them also said that they really depend on the mangrove and 
a man in Gazi described why it is necessary to have the ban in this way: 

Because when one cook a lot offood, elders and children get food, but if there is 
not a lot offood elders are the only once that get to eat and the young ones are left 
without. 

What he meant with this is that the rich people will always cope even when the resource is in 
shortage. However, if there are no mangroves, poor people cannot substitute with other products 
such as coral blocks to build their houses as the rich can. Instead, are they left without the 
products. 

The last ban, which has now been in power the last 3-4 years, has not allowed any extraction of 
wood products from mangroves. The respondents see no difference between the plantations and 
the natural mangrove in this question. Most people also say that they and others respect the ban. 
This can be supported by the DFO and the forest guard in the area which state that the 
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regeneration ofmangrove have been good and the forests look much healthier now then before the 
ban. A pole cutter in Gazi described the difference in the condition ofthe mangrove as: 

Before the ban they had to go far into the forest to find any tree that was suitable to cut but 
now they do not have to go far at all into the forest to find suitable trees. 

Today is it the government that enforces the ban as most of the respondents knew. Anyone caught 
steeling poles from the mangrove can be prosecuted and sent to jail. This is a hard punishment and 
seems to be a strong deterrent for committing the crime. Although, according to the forest guard 
working in the area some poaching has occurred. There have only been two serious cases and on 
one of these occasions, the poachers did not manage to collect the poles. According to the DFO 
poaching ofmangroves is not a big problem in this region because it is so hard to take the poles 
out without being seen. This is because you need a boat to transport the poles and it is hard to 
navigate the boat at night if you want to avoid being seen. 

Twenty-three percent of the respondents think that the ban is not necessary now but it will be 
necessary in the future. These were usually people with a high need to build or repair their house 
but they also said that without the ban the mangrove would disappear. This show a good 
understanding ofwhy the ban is there but due to their own situation they want it to be lifted. 
However, there are also some people (19%) who do not want the ban today nor in the future. It is 
mostly the women in Gazi who have this opinion and none come from Makongeni. 

4.9 Is community management of the mangroves possible in Gazi bay? 

To let the local people be involved in the management ofmangrove is now a goal in DFO's plans 
for the future. The researchers agrees that it is something they are working for as well, to bring 
more of the decisions down to the local level involving the actual resource users. Therefore, were 
the respondents asked if they thought community management would be possible in their village. 
The answer came out very evenly (53%), the respondents think that it would be better if they 
could manage the mangroves themselves. Whereas 47% thinks that it would not be possible in 
their village because people would not respect the laws if they knew that it was people from the 
village that was guarding the forest. They also took up the difficulty with reporting a relative, if 
they would catch them cutting mangroves it would be impossible to report them. A distinct pattern 
is that almost all of the polecutters in both villages (88%) do not think it is possible to have 
community management while the men in the different villages are the once that are most positive 
towards it. The women are quite equally divided in the question for both villages. 

4.10 Estimated pole value in the plantations 

According to table 4.4 and 4.5 the matrix G1 plantation has most trees per hectare and thus have 
the highest value of the three plantations. However, no consideration has been taken to the fact 
that the timber value differs between different species. When comparing the number of trees in 
each size class between the different plantations one can see that MRI plantation has much more 
trees in the commercially most important size classes, mazio and buriti. However, the two 
plantations in Gazi, Gland G2, have more trees in the smaller size classes and the largest, ngozo 
than MR1. This difference is probably due to the fact that there are different species in these 
plantations compared to MR1 and MR2 and that in G2 there was still some old trees left when the 
plantation took place leading to the highest number ofngozos. 
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Table 4.4 Number of trees of each size class per hectare and the value of these per hectare in 
three plantations, MRI in Makongeni and Gland G2 in Gazi, May 2004, Gazi Bay, Kenya. 
Values are calculated based on extrapolation ofpole densities for each plantation obtained by 
transect sampling. 

Plantations I Fito Pou Mazio Buriti Ngozo 
MR1 
No of trees / ha 900 1000 1700 500 100 
Value / ha (Ksh) I - 80000 107100 67000 132 
G1 
No of trees / ha 2100 1600 1000 700 300 
Value / ha (Ksh) I - 128000 63000 93800 39600 
G2 
No of trees / ha 900 400 400 300 600 
Value / ha (Ksh) I - 32000 25200 40200 79200 

Table 4.5 Total number of trees per hectare in the three plantations, MRl, Gland G2, and the 
total value per hectare both in Kenyan shilling and in American dollars. Values are calculated 
based on prices obtained from a market survey conducted in May 2004, in the greater Mombasa 
area, Kenya. 

Plantations I Total no of trees per Total value per hectare Total value per 
hectare (KSh) hectare (US$) 

MRI 4200 267300 3300 

Gl 5700 324400 4005 

G2 2600 176600 2180 

5. Discussion 

5.1 Differences in ecosystem goods and services between the natural mangrove and 
replanted mangroves. 

The local people do not consider the plantations to be equivalent to the natural mangroves 
with respect to the goods and services they provide. This is mainly due to the fact it is 
possible to harvest many more products from the natural mangrove than from the plantations, 
as can be seen in Table 4.2. Products such as crustaceans and molluscs are also mostly 
considered to be in higher abundance and of a larger size in the natural mangrove. Reasons 
given for this are that the environmental conditions are different in the two areas. The 
plantations have less shady and muddy areas, they also lack many of the channels and holes in 
the roots and in the ground that the natural mangroves have. The local peoples' observations 
of the environmental characteristics that are important for the bentic fauna are supported by 
Ruwa (1988) who studied the bentic fauna along the coast of Kenya and showed that the 
species diversity was higher under shady conditions and that the species diversity increased 
towards muddy substrate. This result also corresponds well with other studies done on 
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mangrove plantations. For example, AI-Khayat (1999) compared natural mangrove with 
planted stand in Qatar. There they found that the natural areas have the lowest mean grain size 
and pH and the highest organic and moisture content. This resulted in a higher level of silt and 
clay in the natural mangrove, which explains why the natural areas contain higher species 
diversity than the plantations. However, it was also clear from this study that replanted 
mangroves attract more species than open sand beach coastal areas. Macintosh et al (2002), 
concluded that an increased habitat heterogeneity and mangrove species diversity is 
associated with a more diverse crab fauna, a higher mollusc an diversity and that abundance is 
best expressed by soil moisture content. Another study conducted in Gazi Bay, Kenya, 
showed that there are higher crab densities in the reforested sites compared to the bare sites. 
This suggest that mangrove reforestation is encouraging crab recolonisation (Bosire et al 
2004). In conclusion, this shows that the local people have a good understanding ofwhat 
environmental factors that may affect the populations of cmstaceans and molluscs and 
consequently base their valuation ofgoods and services from planted and natural mangroves 
on this. 

The results also showed that it was mostly people in Gazi that harvested crustaceans and 
molluscs from the plantations compared to Makongeni. The explanations for this could be 
several. First of all the plantations in Gazi are much closer, both to the shore and to the 
village, which makes it easier to access and this area is also more frequently inundated. 
Another explanation is that there are different species of mangrove trees in the plantations of 
Makongeni and Gazi and accordingly to Bosire et al (2004) it is S. alba that has the highest 
abundance of macrobentic fauna. This species is only found in plantations in Gazi 

Focusing on fish, a product that all respondents harvested or used, it seems local people had a 
good understanding of the function mangrove forests serve as a nursery for many of the fish 
species they fish outside ofthe mangrove forest. Many believed that the plantations could 
serve as a good nursery for fish but maintained that differences observed between the 
plantations and the natural mangrove in terms of low tide water retention and micro 
topography could affect this function. Consequently, the natural mangrove was considered 
better for harvest of fish within the forest. However, Crona and ROlmback (2005), studying 
juvenile fish assemblages in the same plantations, found that replanted mangroves in Gazi bay 
harboured a significant number of commercially important species as juveniles. This suggests 
that the plantations' function as nursery habitats for nekton may have been restored and 
differs somewhat from the opinions of respondents. These differences could be explained by 
the fact that result from Crona and Ronnback (2005) comes from high tide data while the 
difference in fish abundance the local people pointed out only OCCUlTed at low tide. In fact 
respondents also stated that the fish swim in both environments when there are high tide. 

All of the respondents thought that the plantations produce poles of a better quality because 
they are straighter and that every tree in the plantations can be used due to the spacing. 
However, only about half ofthe respondents think that the plantations produce more poles 
than the natural mangrove. Reason given for why plantations produce fewer poles was that 
they were planted with a distance between each tree. According to the researchers 
interviewed, it is obvious that the plantations produce more poles of better quality than the 
natural mangroves. Why so many believe that the natural mangrove produce more poles could 
be that they look much denser and there may be more trees there but they forget to take into 
account that not every tree can be harvested because they are not straight enough. 
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Many respondents thought the natural mangrove was ofhigher value to them than the 
plantations because they depend so much on all the products it provides. As seen in Table 4.2, 
the people in Gazi Bay use the mangroves for many products and yet the plantations cannot 
provide many of the products to the same extent as the natural mangrove. One of the most 
important household products are poles that are used for house construction as well as the 
firewood. During the interviews, these were the product that came into peoples mind first of 
all and due to their necessity in daily life their importance to the local people is obvious. 
The local dependence on mangrove products has also been shown by Dahdouh- Guebas et al 
(2000) in a survey in Mida Creek, further north along the coast in Kenya. This study also 
indicated that mangroves are a major source ofwood for house construction, fuel wood, 
charcoal and boat building. The minor uses of products from the mangroves include medicinal 
applications, tanning and furniture making. This agrees with uses reported by respondents in 
this study, illustrating that low-income residents of rural coastal areas derive a large part of 
their daily goods from the mangroves, making it a natural resource with a very high value at 
the local level. 

For most of the mangrove products in Gazi Bay there is no difference in use between the 
studied villages but there are a few products that are only or mostly used in one of the 
villages. Fertilisers is one such product which is mostly used in Makongeni probably because 
a larger proportion of the inhabitants depend on fanning for their main income, compared to 
Gazi where the majority are fishern1en. Floats, fodder, handicraft, birds and eggs on the other 
hand are products that are mostly used in Gazi. The fact that the people of Gazi recognize a 
greater diversity of products retrievable from the mangrove could be explained by their longer 
history in the area. The people in Makongeni have not lived in this region for very long and 
thus might not be as knowledgeable about such products. However, knowledge about items 
such as floats is likely more related to differences in the main source ofhousehold income 
between villages. 

When it comes to the services, as seen in Table 4.3, most thought that the plantations are as 
good as the natural mangrove in providing these and they knew about many of the services 
that the mangroves provide. They explained that to prevent soil erosion, storms and flooding 
the trees need to have good strong roots and they think that the plantations have that. 
Recognition ofplantations as habitat and nursery areas was also wide spread among 
respondents. The good ecological knowledge among the local people in Gazi could be 
explained by the infonnation meetings they were offered by KMFRI as a way to teach them 
more about the vulnerability of the resource. It was hoped that such initiatives would lead to 
an increased willingness among local users to conserve the mangroves. However, the people 
in Makongeni had the same good understanding of the services the mangroves provide and 
they have not been offered any infOlmation meetings. Therefore is the most likely explanation 
that the people gain their ecological knowledge from daily observations when they utilize the 
mangrove. In conclusion people in both villages had a good ecological knowledge about the 
mangroves in general but that their specific knowledge about the plantations was more 
limited. However, it is clear that Makongeni inhabitants knew more about the plantations than 
the people of Gazi. We can only speculate about the reasons for this. Since they were not 
offered the same infonnation meetings as the people of Gazi it may be a result of the smaller 
size ofthe village such that information spreads more easily among users or it could be that 
they are more interested in the opportunity plantations ofmangrove may concur on the 
village. 

21 



5.2 Views on the plantations 

The attitudes towards the plantations were mostly positive and reasons given for this was that 
respondents saw the prospect of obtaining more mangrove products fi'om these in the future. 
The only resource group that was more against than for were the men in Makongeni, which 
they motivated with the lack of information about the plantation project before it started. 
This shows how important it is to inform local stakeholders early on in a project in order to build 
trust and generate involvement and interest at the local level. Accordingly, to one ofthe 
researcher interviewed information was only given to the elders in Makongeni and no meeting 
was held for the villagers as was done in Gazi. The motivation for this was that Makongeni 
inhabitants do not owe the land they live on but are squatters on land owned by the former sugar 
company. As a result of this lack of involvement and infonnation the people ofMakongeni quite 
recently started a cooperative for mangroves planting. It consists of a group ofpeople (44 people) 
that are working together to develop plantations ofmangroves. Within the plantations, they also 
want to rear bees, crabs, prawns and fish for farming. In addition, they aim to conserve the 
mangrove and its diversity and therefore they have planted several different species and not just 
the once with highest commercial value. Obviously, this is a good initiative and interestingly this 
group is acting on their own initiative. However, the observed aggravation between scientist in 
charge of local planting programs and Makongeni inhabitants could perhaps have been avoided 
had information been distributed early on the planting process. 

Although most people were positive towards the plantations results also showed that some 
people had been positive before but since neither they nor others in the village had benefited 
from them they have started to become more sceptical towards the plantating project. As a 
result of these, by locals perceived, 'false promises' local stakeholders in the area could start 
to become more negative towards all types of replanting initiatives even ones that would 
potentially directly benefit them in the future. Obviously, the villages do currently benefit 
from the plantations in terms of services such as prevention of soil erosion and storm and 
flood protection but these are harder for them to see the benefits from. At the same time there 
is also a strong need for research plantations since planting of mangroves is still new in this 
area. However, a lack of open dialogue with local resource users clearly stating the purpose of 
the plantations could undermine the successful involvement of these groups in future planting 
initiatives. 

Even though some groups have a slightly negative attitude towards the plantations today the 
majority still believe they will become more beneficial in the future. The poles will then be 
fully mature and respondents believe that after another 5-20 years (the opinion varied between 
respondents) the plantations will be equivalent to the natural mangrove forest with respect to 
the goods and services produced. Bosire et al (2003) suggest that mangrove reforestation has 
facilitated natural colonization of bare sites, most likely by altering local hydrodynamics. This 
would support the opinion expressed by local respondents that the plantations will 
increasingly resemble the natural mangrove in the future. 

5.3 Threats to the mangrove and conservation issues 

The disturbance factor identified by respondents as the most important threat to mangrove 
integrity in the area was unsustainable cutting by local users but many also blamed a lot of the 
deforestation on the old calcium factory, which was active in the 1970-80s. All together it is a 
good sign that so many of the respondents could recognise that they are part of the problem 
and this is likely the reason why at least half of the respondents believe the ban on mangrove 
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cutting is necessary. They recognize that without such a ban mangroves in Gazi Bay would 
most likely disappear and with it their possibility ofgetting the resources it provides. 
However, 40% of respondents still do not know how the mangrove can be protected or say 
that nothing can be done to protect it. Among respondents with this opinion are many ofthe 
polecutters. They might think of their best interest and for them the ban means that they lose 
out of their income. This is one plausible reason for maintaining that nothing can be done 
about the unsustainable cutting. A discouraging result is that only 4% of all respondents 
though planting could be a good way of conserving the mangrove. These respondents also 
showed a much more in depth knowledge about the situation throughout the interviews so 
their opinions on the subject of planting and conservation are not surprising. That other 
respondents did not believe planting to be a way for conserving mangroves might relate to the 
fact that they are not allowed into them and can thus not use the resource. Consequently, for 
them, the plantations do not symbolize the same actual value as the natural mangrove. 
Another possibility is that, when answering the question, they focused exclusively on 
stopping the cutting and planting will not prevent that. 

The ban on mangroves has been successful accordingly to the DFO, the forest guard and a 
few polecutters because the mangroves are coming back and they look a lot healthier then 
before. Although, some argue that it is not right to ban the mangrove from the local people 
when they need it so much in their daily life. However, since having no regulations 
historically has proven unviable another type of management is necessary and one in which 
local people can be involved would be preferable from a social equity point ofview. 

5.4 Community management involvement 

This study has shown that the local people in the Gazi Bay area express a big interest in the 
mangrove forests they depend so much upon and that involvement and information are two 
very important aspects in a restoration project. This corresponds well with Field (1999), who 
states that the most important requirement is to factor in the involvement ofthe human 
community because restoration projects will only be successful ifthey are managed with the 
support and involvement of the local people. There are also evidence from Walter (1995) 
suggesting that governments of different levels, working closely with local people, are 
making significant progress towards conservation and sustainable management of the 
mangrove forests. Since researchers and local government officials interviewed stated that 
this is the way Kenya aims to work in the future to insure a sustainable usage of the mangrove 
forests, there is hope for a promising future for Kenyan mangroves. However, only around 
50% of respondents thought community management would work in their village. Reasons 
mentioned for this dim view was that the people would lose the respect for the regulations if 
the government did not enforce them. The researchers' view on this dilemma was that there 
should be collaboration between the DFO office and local communities. This would ensure a 
joint responsibility for the mangrove management. Thus, the researchers and DFO's view was 
that a goal should be to engage local people more in the management of their natural 
resources. 

5.5 Pole Estimation 

From the result one can see that only ten years after the planting took place most of the trees 
are possible to harvest and would fetch competitive price on the local market. However, when 
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comparing the amount of money this would bring to the community it is low compared to the 
benefits a healthy mangrove forest brings to the people (Ronnback 1999). After ten years the 
market value for poles per hectare is 2200-4000 USD, that is, only 220-400 USD per year. 
This is also a gross benefit, as the cost for planting, protecting and managing the plantations 
has not been accounted for. 

6. Conclusion 

This study has demonstrated the many ways in which the local people perceive their benefit 
from the mangroves. Even though the plantations do not yet produce as great a variety of 
good and services as the natural mangroves they are on their way of becoming more and more 
like them. It is also important to remember that the current plantations were initiated for 
research purposes primarily and that the data they provide have, and hopefully will, shed 
more light on the whole restoration issue ofmangroves. The conclusions that can be drawn 
from this study of the local inhabitants' valuation of mangrove plantations can hopefully be 
used in such ways that more people than those living in Gazi Bay may benefit. 
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