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I. BASIC DATA 
 
Green Resources Limited (GRL) is the leading plantation, carbon offset and renewable energy company 
in Eastern Africa. Green Resources AS are conducting reforestation activities in a number of locations in 
Tanzania, Uganda and Mozambique, with the purpose of deriving revenue streams from the sale of 
carbon offsets and timber, whilst simultaneously bringing community and environmental benefits. The 
Idete Forest Project (IFP) is developed by GRL. This project is also applying for the Clean Development 
Mechanism (CDM) validation and verification under the A/R category with approved methodology A/R 
AM0005 version 04. 
 
Document version 05: 18th April 2011.  

II. GENERAL SECTION 
 

G1.  Original Conditions at Project Site   
  
G.1.1 Describe the location of the project and basic physical parameters: 
 
Location 
The specific area of project activity is located in the southeastern part of Tanzania (Figure G1.1.1). The 
specific geographical positions (longitude/latitude) have been determined from topographic sheets, 
satellite images and actual planting area coordinates of the boundaries (polygons) are established using 
GPS, and stored in GIS. 

• Project Boundary: The CCBA project area is a parcel of 11,663 ha of land located on the 
lower elevation of Mufindi Escarpment, between latitudes 8o52′ S - 8o 59′ S and longitudes 
35o11′ E - 35o 23′ E of altitudes between 1100m and 1535m above sea level. The external 
boundaries are mainly rivers, valleys and cleared lines/paths. (N.b. The CDM project area is 
5,207 ha of land, where Eucalyptus and Pine species will be planted, confined within the 11,663 
ha). 
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Figure G.1.1.1: Location of the proposed A/R CDM project activity 

Hydrology1 

 
The major rivers that flow in the project area are the Mnyera River and the Idete River flowing in to the 
east of the project area and draining into the Ruaha River. Riverbanks and valleys are covered with 
natural vegetation dominated by riverine tree species, e.g. Syzygium cordatum and grasslands that will be 
left intact by the project for hydrology and biodiversity protection purposes. Floods are not common 
occurrences in the project area even in valley bottoms, suggesting well drain soil condition.  
 

                                                 
1 Please refer to the EIA for Mapanda and Idete by ENATA (2008) and Idete Forest Management Plan 
2005-2009.  
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Climate2 
 
The area has a mean annual precipitation of 1050 mm, most of it falling between December and 
April/May, but with occasionally drizzles and showers extending to June and sometimes July. The 
prevailing winds blow from East to West. Mean annual temperature is about 120C and the coldest months 
are May to July. The climate of the area is characterised by a long dry season predominantly between July 
and October and a bi-modal rainfall distribution of short and long rain periods. The short rainy season 
occurs during November-December while the long rains fall between March and May. The project area is 
located in a zone of high potential evaporation varying between 800 - 1200 mm/year. 

Soil and Topography3  

 
The project site is located in an area characterised by undulating landscapes with slopes over 60%. Soils 
are mainly derived from granite, and are deeply weathered consisting of a mixture of red and yellow clay 
loams with dark humic top soil. In most areas, the agricultural productivity rating of the soil is low to 
medium. The top soil layer has been exposed to excessive annual traditional/accidental fires in most parts, 
and therefore largely devoid of humus, hence prone to erosion and occasional land or mudslides.  
 
G.1.2 Types and condition of vegetation at the project site:   
 
The vegetation in the project area is mainly unmanaged grassland and some remnants of scattered native 
species of miombo trees and shrubs including Parinari culaterifolia, Albizia gummifera, Prunus Africana 
and Nuxia congesta, Uapaca kirkiana, Brachystegia and Jubernadia species, are mainly found on 
hillsides and dry gullies. In the lower sections and riverbanks, riverine tree species such as Ficus lutea, 
Prunus Africana and Syzygium cordatum are dominant.  
 
Under the trees and in open areas, the natural undergrowth mainly consists of short and tall grass 
comprising Hyparrhenia rufa, Diheteropogon ampelactens, Londetia simplex and Cymbopogon excavatus 
with some areas of scattered bushes, trees and shrubs. This vegetation will be left intact to offer refuge to 
wildlife, enhance native biodiversity, and protect the areas from erosion by rainwater as well as to protect 
the rivers and streams from drying up.  
 
G.1.3 Current carbon stocks at the project site(s), using methodologies from the 
Intergovernmental Panel on Climate Change’s Good Practice Guidance (IPCC GPG) or 
other internationally approved methodologies (e.g. from the CDM Executive Board): 
 
Area description and mapping 
 
The vegetation of the Idete Forest Project is dominated by grassland with scattered trees and shrubs. 
According to ecological survey the area is in a steady state. In the more moist areas such as valley 
bottoms and around streams, the vegetation is comprised of a high concentration of larger shrubs and 
trees. The area which will be planted as part of the CDM A/R project is scattered grassland with scattered 
shrubs and isolated trees. The valley bottoms, gullies and areas around streams which contain remnant 
forest and wetlands will be set aside as conservation areas. The plantable area at Idete Forest Project has 
been grouped as one stratum, namely, “grassland with scattered shrubs and isolated trees”, due to the 

                                                 
2,3 Please refer to the EIA for Mapanda and Idete by ENATA (2008) and Idete Forest Management Plan 
2005-2009. 

3  
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homogenous nature of the area. Areas which do not comply with the CDM definition, or have been 
designated as conservation areas have been excluded.  
 
 
Baseline Sampling Methodology 
 
Pools Sampled:  
The sampling of  shrubs for estimation of biomass was done in September and October 2008 using field 
survey. Sampling of trees was redone in October, 2009 using high resolution images as earlier field 
assessment was found inadequate. In accordance with guidance contained in paragraph 35 of EB 42 
meeting report, GHG emissions due to removal (loss) of herbaceous vegetation as a component of non-
tree biomass are neglected in this methodology. As such herbaceous vegetation was not sampled.  

 
Sampling Methodology: 
Prior to commencement of the baseline work all field staff were provided with the Standard Operating 
Procedures (SOP) which describe the sampling procedure in a step wise approach4. Biomass is estimated 
across the stratum by sampling of circular plots along a line transect. The start point and direction of line 
transect was chosen randomly by looking at the second hand on the watch and walking 50m in that 
direction to find the start point. From there line transects were done as much as possible with plots every 
200m. However, because of the, steep slopes and gullies this couldn’t be adhered to strictly and plots 
were laid as close as possible to where they should be, but in a plantable area. Trees with DBH>5cm were 
sampled in circular plots of 1.5 ha with a radius of 21.85m. Shrubs > 1m height were sampled in plots of 
0.04ha with a radius of 11.28m. Shrub diameter at 30cm and height were measured. In addition saplings 
were counted in a circle of 1m radius from the centre of the plot. A total of 37 plots were sampled in the 
plantation area. 
 
Carbon Calculations 
 
Shrub Biomass Equation:  
No applicable equation to estimate shrub biomass could be found in the literature. As such a regression 
equation for the project area was developed through destructive sampling. The following methodology 
was used:  
 
Review the type and size of shrubs found on the plantable area of Idete project 
Initially the type and size of shrubs found in the plantable area were reviewed. The southern part was not 
reached largely because of poor accessibility, but also because the vegetation in that area is largely a 
mixed grassland with similar shrub species akin to those found in other parts. Common species identified 
are listed in Table G1.3.1 below. It was decided that shrubs to be sampled would range in size from 70 to 
315 cm height.  
 
Selection of sample shrubs 
The selection of sample shrubs was subjective, covering the full size range of each species identified and 
from different locations on the project site. 
 
Measurement: 
A total of 42 shrubs were sampled to develop the allometric equation to estimate biomass. Parameters 
measured include: height, root collar diameter, diameter at 30cm and crown diameter. Stem diameters 
were measured twice in two different directions and the crown diameter was measured in north/south and 
east/west directions. Mean stem diameters were later calculated, while the crown areas were calculated 
using the relationship:  

                                                 
4 Green Resources Ltd. 26th September 2008. Carbon baseline sampling for Idete forest project, standard operating procedures 
(SOPs) – refer to Annex3 of the CDM PDD 
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Area of crown = (Diameter north to south/ 2) *(Diameter east to west/2) * π………….. (1) 
 
Each shrub measured for the above parameters was cut down at ground level and weighed to obtain total 
green weight using spring balance of 200kg maximum capacity. Thereafter representative samples were 
taken from stem, branch and leaves in appropriate proportions, mixed and weighed with a digital scale of 
250g capacity and placed in paper bags for oven drying.  
 
4. Determination of dry weight 
The subsamples were oven-dried at a monitored temperature of 70oC to constant weight. The oven dried 
weight of subsample was used to determine the proportion of water in the sample which in turn was used 
to obtain bulk dried weight (total dry weight of each shrub).  
 
5. Development of Allometric equation 
One allometric equation for computing above-ground standing biomass was developed for use at Idete. 
The equations were developed from 42 observations of different shrub species using linear regression. 
The different variables tried to fit were height (cm), crown area (cm2), diameter at root collar (cm) and 
diameter at 30 cm. The best result was obtained when using diameter at 30 cm and height. Table G1.3.1 
below presents the names of shrubs sampled and corresponding measurements. 
 
Table G1.3.1: Data used to develop biomass equation for shrubs at Idete Forest Project 
 

Species Name Local Name 
Biomass 
(kg) Ht (cm) 

D30 
(cm) 

1   Mnyengela 0.2323 70.0 1.4 
2   Mnyengela 0.0748 75.0 0.5 
3 Protea spp   0.0958 122.4 1.2 
4   Mnyengela 0.0719 98.0 1.1 
5 Protea spp   0.2690 87.0 1.9 
6 Vitex spp   0.1267 93.0 1.5 
7 Protea spp   0.1404 98.0 1.8 
8   Mchechefwa 0.4274 114.0 1.3 
9   Mnyengela 0.1179 90.0 1.4 

10   Kifwifwi 0.3169 95.0 0.8 
11   Mnyengela 0.1139 87.0 0.6 
12   Kifwifwi 0.3831 90.0 1.0 
13 Protea spp   0.3930 95.0 1.9 
14 M. obtusifolia   0.2866 90.0 1.1 
15 M. obtusifolia   1.5614 205.0 3.6 
16 M. obtusifolia   0.1997 98.0 1.0 
17 V. infausta   1.4118 250.0 3.8 
18 Vitex spp   0.1759 104.0 1.2 
19 Vitex spp   1.3263 135.0 3.4 
20 M. obtusifolia   1.7906 270.0 3.5 
21 Protea spp   0.4162 135.0 6.1 
22 M. obtusifolia   0.4092 95.0 0.9 
23 M. obtusifolia   7.1379 285.5 6.5 
24 Vitex spp   0.9659 170.0 3.1 
25 V. infausta   0.7705 270.0 3.5 
26   Kifwifwi 3.4338 162.0 5.1 
27 Vitex spp   0.5458 130.0 5.0 
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28 Vitex spp   1.1496 110.0 5.0 
29 Mnyengela   2.8150 315.5 7.0 
30 Protea spp   0.1719 90.0 4.1 
31   Muhulatavangu 0.3053 135.0 3.3 
32 Vitex spp   2.6322 180.0 5.3 
33 Protea spp   0.9541 210.0 5.7 
34   Muhulatavangu 4.5606 200.0 5.7 
35   Kifwifwi 3.1067 250.0 7.9 
36 Mlemandebwe   7.4336 205.0 8.8 
37 M. obtusifolia   1.4829 285.0 6.4 
38 Protea spp   1.7251 280.5 7.2 
39 S. spinosa   0.9817 160.0 7.3 
40   Muhulatavangu 6.3467 224.5 15.1 
41   Mnyengela 4.8893 310.0 8.5 
42 Protea spp   7.6342 290.0 12.0 

 
From a general equation of Y=a+bX1+cX2, the following biomass equation was obtained: 
Biomass (kg) = -1.03992 + height (cm)* 0.0051619 + diameter at 30 cm (cm) * 
0.4475649…………………. (2) 
R-square = 0.67, RMSE=1.27, P< 0.0001. 
A root to shoot ratio of 0.2 was applied.  
 
Tree assessment 
For trees, satellite images were used for this exercise due to the difficult terrain and the large number of 
plots required (which were extremely difficult to access at the current time given the nature of the 
terrain). The satellite Images where acquired on the 21st June and 25th July, 2009. Due to cloud cover two 
images had to be used. The satellite used is quick bird.  
 
To create the required sample points, Analysis Tools for ArcGIS was used 
(http://www.spatialecology.com/htools/tooldesc.php) to create 100 random 1 hectare square sample 
points inside the remaining plantable areas in Idete. Starting from sample point 1, going through all until 
getting a total of 22 sample points, which were used for the assessment. Due to limitation of the program 
and that we had two satellite images, some sample points were excluded. In addition, field work was done 
to calibrate the satellite image with what is on the ground.  This was done by three people who 
participated in the counting of trees inside the sample points to reduce chances of error. The trees which 
were identified on the satellite images were marked with a red circle as illustrated in the figures below: 

 
      Figure G.1.3.1: Sample plot No. 36           Figure G.1.3.2: Sample plot No. 45 
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After finding the number of trees per sample plot carbon content was calculated per plot by multiplying 
the number of trees by 0.0831t C per tree, which is carbon content per tree obtained from the earlier 
baseline woody biomass study in the project area (worksheet of the study is available). From this, the 
mean and standard deviation per plot were calculated giving the following results: 
 
Table G.1.3.2 
 
1 ha trees only plots from sat 
img N SD SD% SE Conf +   -  

Trees 0.2719 22 0.3036 112% 0.06473 0.10646 0.37833 0.165453 
 

      Carbon in tree 
=0.083 

SP Number of  
trees 

certainty  carbon plot 

SP_02 0 95% 0.000 

SP_03 1 80% 0.083 

SP_04 3 65% 0.249 

SP_16 2 85% 0.166 

SP_21 3 75% 0.249 

SP_23 8 55% 0.665 

SP_24 0 85% 0.000 

SP_28 0 100% 0.000 

SP_30 1 65% 0.083 

SP_32 1 90% 0.083 

SP_35 8 60% 0.665 

SP_36 3 65% 0.249 

SP_40 0 80% 0.000 

SP_42 15 25% 1.246 

sp_43 8 90% 0.665 

sp_45 5 100% 0.415 

sp_49 4 80% 0.332 

sp_50 3 50% 0.249 

sp_54 1 100% 0.083 

sp_58 2 70% 0.166 

sp_60 1 100% 0.083 

sp_67 3 80% 0.249 

Average 3.27   0.272 
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Results 
 
The total volume, 1.92 tons of dry biomass per hectare, reflecting the degraded nature of the area. For 
comparison the GPG gives an average of 2.3 t/ha dry biomass for tropical-dry grassland but this includes 
grasses5.  
 
In the conversion of volume to dry biomass a wood density of 0.66 was used. This is the average wood 
density at a national level. No wood densities were found for the dominant species identified in the 
survey. The same wood density is used for shrubs. 
 
Table G.1.3.3 Dry biomass values in tons per hectare. 
 

Strata Dry 
biomass 

mean t/ha 

Number of 
observatio

ns 

Standard deviation Standard 
error t/ha % 

Trees 1.541 37 4.181 271% 0.687 
Shrubs 0.381 37 0.371 97% 0.061 
Sum 1.922 37 4.315 224% 0.709 

 
The full dataset from the baseline sampling is available to the certifier and the Standard Operating 
Procedure (SOP) for Baseline Sampling at the Idete Forest Project can be found in Annex 1. 
 
G.1.4 Description of communities located in and around the project area, including basic 
socioeconomic information (using appropriate methodologies such as the livelihoods 
framework): 
 
The project is occurring in Makungu and Kiyowela wards on the land of the “Hehe” people.  The Hehe 
tribe is an ethnic and linguistic group based in the Iringa Region in south central Tanzania. The Hehe 
began as a number of chiefdoms made up of mixed people who were in some instances related to one 
another. Historically, no chiefdom had over 5,000 people. In contemporary Hehe society, the political 
authority of chiefdoms has been replaced by locally elected chairmen and village councils. In 1994 the 
Hehe population was estimated to a number of 750,0006. The Hehe society is comprised mainly of 
Christians. The communities are represented by subsistence farmers which live outside the project 
boundary. They are small scale farmers growing annual crops for subsistence and livestock keeping 
mainly in kraals. The planting area itself was largely abandoned prior to the projects inception.  
 
The largest township in the region is Mafinga, which had a population of 33, 669 in 2002. The main 
employment in the region is in agriculture, forestry and the tea industry. Within each of the two wards 
there are four villages: Makungu ward - Kitasengwa, Lugolofu, Lugema and Makungu; and Kiyowela 
ward - Mangunguli, Idete, Kiyowela and Isamla. Among the eight villages, the three that lie closest to the 
project and are most affected by its activity are Idete, Kiyowela and Makungu.  
 
 
 
 

                                                 
5 GPG, table 3.4.2. Default estimates for standing biomass grassland (as dry matter) and aboveground net primary production, 
classified by IPCC climate zones.  
6 Gordon, Raymond G., Jr. (ed.), 2005. Ethnologue: Languages of the World, Fifteenth edition. Dallas, Tex.: SIL 
International. URL: http://www.ethnologue.com/ 
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Table G.1.4: Population dynamics Idete Forest Project 

 
Idete Forest Project  

village population dynamics 20077 
Idete 3 490 

Kiyowela  838 
Makungu  6 125 

Total 10 453 
 
Each village has an elected chairman and a village council. The village council consists of 25 
representatives. Elections take place every 5th year, in which the following are elected: 1. Chairman (one 
representative), 2. Hamlet leaders (number depends upon number of hamlets in the village), All people 
above 18 years have voting rights. Representatives for the different village committees are also elected; 
i.e. health, environment, financial, social and planning committee. Within the villages there are different 
groups and societies. Some institutions present are schools (nursery/primary/secondary), religious 
societies; both churches and mosque. Other organizations that exist are youth social clubs, women groups 
and also some of the villages have their own football teams. 
 
Before the project activities started, the project participants consulted an external agent to carry out an 
Environmental Impact Assessment (EIA)8, which also included a socio-economic assessment, to identify 
any possible environmental and social impacts to the surrounding communities and suggested measures 
to combat these. Following the recommendations from the Environmental Association of Tanzania 
(ENATA), the project participants carried out socio economic studies employing participatory techniques. 
These included Participatory Rural Appraisals (PRA), semi-structured interviews, focus group 
discussions, village meetings and questionnaires. Parameters assessed included housing, education, 
income, health, infrastructure and culture.  
 
It was revealed in the study by ENATA in 2006 that the area is situated where there are typically poor 
communities in remote areas and where access to social services was inadequate. Medical data indicated 
high rates of infants and maternity death, as well as transmissable diseases such as malaria and typhoid. 
No proper infrastructure connected the two wards to Mgololo, which was the nearby center for medical 
treatment and other basic human needs. Very few completed their primary education.  
  
Socio-economic studies and PRAs illustrate that the surrounding communities will benefit from the 
implementation of the forest project9. GRL has constructed roads, which have eased communication 
between villages, and offers free transport for people in need of medical attention. Medical equipment is 
provided to the nearby dispensary in Idete, and information on diseases like malaria and HIV/Aids, 
promote healthy lifestyles, gender equality and community engagement are provided for distribution. 
GRL has also become a member of the Aids Business Coalition in Tanzania (ABCT10), which educates 
all staff on HIV, (and other STDs), TB and malaria, as well as putting in place workplace programmes. 
 

                                                 
7 PRA 2008, information received from Village Executive Officer. 
8 Environmental impact assessment on proposed Mafinga and Idete Forest projects in Mufindi District Iringa Region 
conducted by Environmental Association of Tanzania, (ENATA) (Oct 2006). 
9 Socio-economic Impact Assessment from GRL projects by Ussiri (2007); Socio-economic baseline study for Idete 
by Mwakalabo & Maginga (2008); PRA by Nambombe & Omary (July 2008); PRA by Msilu, Kimey & Maginga 
(Dec 2008). 
10ABCT website: www.abctz.org 

 



 

Page 12 of 109 
 

Employment opportunities are offered to the local workforce in the surrounding villages. Currently, GRL 
employs 17 workers on a permanent basis, and more than 350 workers on a day to day basis. 
Employment opportunities are expected to increase as the project activities expand. Due to the villagers’ 
employment, the overall household income will increase, and more children will be able to complete their 
primary and secondary education as their family now can afford to pay the school fees. Through the 
support of the company, classrooms for primary and secondary school have been built and old schools 
have been renovated. Free seedlings to establish community woodlots are provided by GRL, as well as 
training on woodlot establishment and management, and tree diseases.   
 
 
G.1.5 A description of current land use and land tenure at the project site: 
 
Land use 
 
The project is implemented in a single area with relatively uniform characteristics of grassland with 
scattered shrubs and isolated trees (see figure G.1.5 below), exposed to annual fires. Along river valleys 
and gullies there are pockets of forest. The land use activities in nearby villages (outside the project 
boundary) comprise of small scale farming of subsistence type with limited livestock grazing close to the 
villages where cattle is kept mainly in kraals. Most of the crops grown are annuals such as maize, beans, 
peas, potatoes and vegetables (cabbages). Bananas and other fruits are also grown in the area mainly in 
homesteads and crop farms. Maize is grown as both a food and cash crop. Due to low productivity of soil 
in the project site and distance from human settlements, only a very small area of land (approximately 10 
ha) was under arable cropping by local communities pre-project. These have been excluded from CDM 
project area. In addition to the old agricultural areas, a small portion of additional areas located close to 
the old agricultural sites will be set aside for cultivation of common local crops as GRL contribution to 
enhance food security for the villagers residing in the area. 
 
 

 
Figure G.1.5. 1: Idete project baseline vegetation condition 

 
 
 



 

Page 13 of 109 
 

 
Land tenure 
 
Land in Tanzania is by law ‘state property’ and can only be leased from the Government for a specific 
period and in consultation with and approval by the local communities within whose jurisdiction the land 
lies. The land areas of this project were under customary law occupied by villages owning the land but 
remained idle. The project participants is following all procedures and steps laid down by the government 
of Tanzania under the Ministry of Lands and Human Settlements for acquisition of the discrete land areas 
for a 99 year lease. 

GRL has obtained District approval and an offer for a long-term lease from the Ministry of Lands for the 
discrete areas of land for the purpose of reforestation and enhance rural livelihood. In the past, there have 
been activities on minor parts of the land by local farmers. These farmers have been adequately 
compensated. Based on Tanzanian Government regulations and Tanzania’s Land Policy, the payment of 
compensation annuls customary rights to the land, legally placing the parcels of land to the project 
participants11.  

Conditions attached by the government include: development conditions and rights which include 
payment of land rent, development of the area for reforestation, protection of the beacons of the boundary 
and sustainable use of the land according to sectoral laws associated with land management. Benefit 
provision for the local communities such as job creation and community support have been agreed upon, 
in addition to direct annual payments to the Government for the lease of the land.  

As the legal leaseholder for the land, GRL has the exclusive rights to accumulated tCERs on the land. 
This is to say that the holder of the Title Deed of the land (whose name is on the Title Deed) has the right 
to the proceeds of the land except for items specifically mentioned in the Tanzania Land Act of 199912.  
 
 
G.1.6 Description of current biodiversity in the project area and threats to that 
biodiversity, using appropriate methodologies:  
 

The project is developed on undulating landscape with hills and valley areas dominated by grassland 
vegetation. The land is generally poor in ecological terms due primarily to poor soils caused by frequent 
burning of the vegetation by communities while attempting to open land for small scale farming and 

                                                 
11 The National Land Policy 1995 recognizes the dual system of land tenure, i.e. customary and statutory rights of 
occupancy, as equal before the law (section 4.1.1.). The statutory rights of occupancy is granted by the government 
for a period not exceeding 99 years, while customary rights of occupancy has no time limit. The period of 99 years 
is the maximum granting period by law equivalent to a lease of land while the customary rights, having no time 
limit, is an absolute right of ownership of land. Section 4.2.18 provides conditions for transactions of land, which 
has a market value. The policy is weak in that it does not mention the difference between surface land tenure rights 
and resource tenure rights in both customary and statutory rights of occupancy. The clear recognition of land having 
a market value by section 4.2.17 in fact bestows that resource tenure to individual landowners. It is the resource 
tenure, which determines land quality and the value of parcels of land, where applicable.  

 
12Tanzania Land Act of 1999 (No. 4 Land 1999),  PART V Section 22 (2) Incidents of granted right of occupancy: A 

granted right of occupancy shall not confer on the holder any water rights or rights over the foreshore unless those 
rights are expressly mentioned nor shall it confer on the holder or any person acting under the authority of the holder 
any rights to mines, minerals, or gas or the right to appropriate and remove from the country for gain or for purposes 
of research of any kind any flora or fauna naturally occurring or present on the land or any paleontological or 
archaeological remains found on the land;'' 

 
NB: Carbon sequestrated in wood biomass of the tree plantations is not naturally occurring in the sight but 

deliberately introduced as a result of planted trees. 
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hunting. As such, the area for reforestation is at the later stages of a successive fire regime where much of 
the natural forest has been removed. The valley bottoms and gullies have a variety of plant life 
concentrated near rivers and streams13.  
 
Ecological and botanical studies14 have been undertaken in the area to identify flora, fauna and threatened 
and endangered spp. In addition to this, the locations of key species and habitats were analysed by means 
of GPS and recorded in Arcview/ArcGIS database. From the studies mentioned above it can be concluded 
that these areas within the project site provide a habitat for rare, threatened and endangered (RTE) 
species, but threatened by the high frequency fire regime.  
 
Transect methods were adopted for species habitat analysis in which transects were laid in a variety of 
habitats across a representative sample of the study area. In the ecological study done by Prof. Munishi et 
al (2009), emphasis was put on the Blue swallow, Hirundo atrocaerulea, a bird that appears in the 
IUCN/Red list as endangered and threatened for East Africa. Several species of flora and fauna observed 
and reported at Idete Forest Project were rated as rare or threatened based on known record about the 
species. In order to give a special attention to possible occurrence of blue swallows and other flora and 
fauna of special interest, opportunistic sampling was done in areas that are thought to be possible habitats 
of the blue swallows (and other species) such as in valley bottoms. Such areas were also surveyed more 
intensively. By random transect from every vegetation type this method is robust enough to illuminate all 
endangered species. Personal observations and talking to villagers helped illuminate important species. 
For more details on the methods please refer the Ecological Survey Report conducted by Munishi in 
2008. 
 
Flora 
 
Four different vegetation types have been identified in the areas; valley bottom wetlands and riparian 
areas, natural grasslands, wooded grasslands and miombo woodlands. Bottomland wetlands had the 
highest proportion of species compared to all other vegetation types followed by grasslands. Wooded 
grasslands and miombo woodlands had almost the same proportion of species. 
 
The valley bottom wetlands/riverine vegetation is a vegetation type found along valley bottoms where 
conditions allow water logging. A total of 155 plant species were identified in this vegetation type. In an 
order of abundance the species in this vegetation type include  Ficus lutea, Mcharara, Mgwasi, Londetia 
simplex (Nees) C.E Hubbard, Mung'wasi, Nymphaea nguchali, Prunus africana, Themeda triandra 
Forssk, Cymbopogon excavatus, Cynodon sp, Panicum maximum Jacq, Faurea saligna Harvey., 
Oxtenanthera abyssinica, Vernonia sp, Dombeya rotundifolia (Mast) Planch, Erythrina abyssinica 
D.C.ssp abyssinica, Macaranga capensis, Sorghum bicolor, Annona senegalinsis Pers, Bersama 
abyssinica, Catha edulis (M.Vahl.) Forssk, Cyperus ajax (C.B. Clarke), Osmunda regalis L.Cynodon sp, 
Mchavala, Parinari curatelifolia, Setaria sphacelata, Syzygium cordutum Hochst ex Krauss and Cyperus 
ajax C.B. Clarke (Ecological survey report 2008). The riverine vegetation include streamside vegetation 
and may also be found along gullies, rejuvenating landslide scars and other types of valleys or 
depressions where conditions do not allow continuous water logging. Separating the riverine from the 
wetlands vegetation the dominant species in this area include Prunus africana, Bridelia micrantha, 
Macaranga capensis, Khaya anthotheca, Cartha edulis, Syzygium cuminii, Syzygium guinensis, 
Harungana madagascariensis, Myrianthus hostii, Tralepisium madagascariensis, Rauvolfia cafra, 
Ficalhoa laurifolia (mkundikwava). 
 

                                                 
13 Ecological survey report by Munishi et al. (2009). 
14 Botanical survey report, Tanzania Tree Seed Agency (2006); Ecological survey report by Munishi et al. (2009). 
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Miombo woodland at Idete is a vegetation type typical of highland Miombo with the genus Brachystegia 
as the most dominant species mixed with other miombo genus like Uapaca, Parinari Combretum and 
Protea. A total of 58 plant species were identified in this vegetation type dominated by Brachystegia 
microphylla Harms., Uapaca kirkiana, Eragrostis sp, Periploca linearifolia (Dill.& A.Rich), Aristida sp, 
Combretaum molle, Londetia simplex (Nees) C.E Hubbard, Myrica salicifolia  A.Rich, Mnyangamembe, 
Sparmannia ricinocarpa (Eckl & Zey) Kuntize, Faurea saligna (Harvey.), Osyris lanceolata (Hochst & 
Stend.), Parinari curatelifolia Planch.ex (Beth.), Protea caffra and Protea roupelliae. 
 
The wooded grassland vegetation consists of scattered shrubs and small trees. A total of 59 plant species 
of different growth forms were identified in this vegetation type. The dominant plant species are Protea 
cafra, Aristida spp, Hyparrhenia rufa (Nees) Stapf Psorospermum febrifugum, Bridelia micrantha, 
Eragrostis sp, Vernonia lasiopus (O.Hoffm)., Protea raulliae, Protea welwitschii (Engl)., Cartha edulis, 
Cymbopogon excavatus, Pteridium aquilinum, Melinis minutiflora P. Beauv., Allophylus abyssinicus, 
Apodytes dimidiata Arn., Mpalama, Muhulataranga and Vitex mombassae Vatke. This vegetation type is 
common in the plateau of central and southern Tanzania, which includes the southern highlands in Iringa 
and Mbeya. 
 
Wildlife 
 
Different wildlife species were either observed directly, through signs of presence, or reported on through 
discussions with the local people. About 31 mammal species belonging to 16 families were recorded. Of 
these species 16% were observed directly in the field, 17% through signs of presence and 55% through 
reports from the local people of the animal`s presence. The mammal species observed in Idete Forest 
Project are significant in terms of local socio economic activities, since 42% were reportedly a threat to 
crops and domestic animals, suggesting potential local people-wildlife conflicts. 
 
Birds 
 
A total of 132 bird species belonging to 51 families were recorded and /or reported to occur in the Idete 
Forest Project and surrounding areas. Of these species 6 (5%) are Northern migrants, 5 (4%) are African 
migrants and 1 (11%) were both Northen and African migrants. In total 12 (9%) were migratory birds, 11 
(8%) were pests, 9 (7%) were eatable mostly Columbids while ducks were 16 (12%). Two species of 
ecological concern were observed. One is a rare species (the African Black Duck), while the other, The 
blue swallow (Hirundo atrocaerulea) is considered vulnerable.  Blue Swallows, which are locally known 
as Kinyanyamba bluu, is a vulnerable species (VU), and African migrants (AM). According to the local 
people, the species is also an environmental indicator of the beginning of the rain season, migrating from 
Lupembe to Mufindi in November/ December and vice versa in April/May. These birds use Idete Forest 
Project at Kisitu and surrounding areas as stopovers where they are seen perching on trees, 2 to 3 days 
before proceeding with their journey. During the ecological survey15 the blue swallow and the African 
black duck were observed only once. 
 
Threats 
 
The project region is prone to continued deforestation leading to habitat destruction and fragmentation. 
The major threats to the natural ecosystems are illegal logging and hunting, land clearing for agriculture 
and gathering of forest products, and seasonal fires. All riverine, valley bottom wetlands, water bodies 
and areas consisting of high conservation value forest and RTE`s will be left intact for protection 
purposes and to restore native biodiversity. The vulnerable blue swallow and the rare African black duck 
were during ecological survey rarely observed in wetlands and swamps – both sites characterized as 
valley bottom wetlands, which will be conserved by the project.  

                                                 
15 Ecological survey report by Munishi et al (2009). 
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Please refer to the Ecological Survey Report study by Munishi et al (2009) for further information on 
biodiversity. 
 
 
G.1.7 List of all IUCN Red List threatened species (which encompasses endangered and 
vulnerable species) and species on nationally recognized list (where applicable) found 
within the Project boundary.  

Listed below is a list of species found in the project area either which feature on the IUCN Red List of 
threatened species or the national list of threatened species found within the project. The list includes 
mammals, plant and bird species as identified in both the ecological and botanical studies. During the first 
years of the project, experts from Sokoine University of Agriculture were consulted to conduct an 
assessment of the different groups of fauna and flora in the area (please refer section G.1.6 for methods 
used). 

The project workers are trained to recognize and identify any rare, threatened or endangered species 
found within the project area. This exercise is mainly conducted prior to planting. Methods used during 
the ecological survey aims to cover a range of the total population. By random transect from every 
vegetation type this method is robust enough to illuminate all endangered species. Personal observations 
and talking to villagers helped illuminating important species. (For more details on the methods please 
refer the Ecological Survey Report).  

However, the company is now implementing a companywide biodiversity monitoring plan developed by 
an expert in the field. The company is confident that this monitoring plan will give us a more robust 
approach to this.  

 
Table G.1.7. 1: Rare, threatened and endangered species (RTE) 

Life form IUCN/RED List National status 

1 Open bill Stork bird Threatened - 

2 Hirundo 
atrocaerulea 

bird VU Threatened 

3 Anas sparsa bird LC Rare 
5 Green Pigeon bird VU - 
8 Hamerkop bird Threatened - 
9 Black Crake bird Threatened - 
10 Long-tailed 

Cormorant 
bird Threatened - 

11 Pygmy Falcon bird Threatened - 
12 Purple Grenadier bird Threatened - 
13 African Broadbill bird Threatened - 
14 Black Kite bird Threatened - 
16 African golden 

Oriole 
bird Threatened - 

17 African Black-
headed Oriole 

bird Threatened 
- 

18 Red-throated 
Spurfowl 

bird Threatened - 

19 Temminck’s Courser bird Threatened - 
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20 Cut-throat bird Threatened - 
21 Lead-coloured 

Flycatcher 
bird Threatened - 

24 Square-tailed 
Drongo 

bird Threatened - 

25 Prunus Africana tree Threatened Threatened 
26 Osyris lanceolata tree Endangered Endangered 
27 Orchid  Threatened Threatened 
28 Catha edulis tree Threatened Threatened 
29 Aloe sp liana Threatened Threatened 
 
Key: LC= Least concerned, VU= Vulnerable  
Source: Ecological survey report for Idete and IUCN Red List 16,  
 
Based on the studies carried out in the project area, the listed species above occur in areas considered for 
protection; valley bottoms, buffer zones17 and conservation areas. There will be no planting of exotic 
species within the conservation areas, buffer zones etc. Only some native species will be planted in the 
areas set aside for protection purposes to ensure enrichment and restoration of native biodiversity. 
  
 

G2.  Baseline Projections  
 
G.2.1 Description of the most likely land-use scenario in the absence of the Project activity, 
identifying whether the scenario assumes that existing laws or regulations would have 
required that project activities be undertaken anyway: 
 

The most likely land-use scenario in the absence of the project has been determined using the “Combined 
tool to identify the baseline scenario and demonstrate additionality in A/R CDM project activities” 
Version 01, for identification of the most likely land-use scenario in the absence of the project activity.  
 
Step 0: Preliminary screening based on the stating date of the A/R project activity 
 
The start date of the project is 23rd January 2006. This is when Green Resources Limited hired the 
plantation supervisor for IFP – as substantiated by a Letter of Employment. 
 
The sale of carbon offsets has been an integral part of the Green Resources business model since the 
inception of the company. The carbon revenues have been a key component of equity raising, offering an 
earlier and additional revenue stream than timber alone, and increasing returns to a level acceptable to 
private inventors in light of the high risk of investing in East Africa.  The inclusion of carbon as a key 
component of the GRAS business model is evidenced from minutes from Board meetings dating back to 
1999. In addition the report from November 2001 called ‘Green Resources Limited – Greenhouse 
Mitigation Projects’18 authored by Tanzanina Greenhouse Gas Action Trust (TAGGAT) and GRL 
discuses the companies plans for Idete Forest Project as a carbon project.  
 

                                                 
16 Tanzania Bird Checklist available at:http://www.birdingsafaris.co.tz/doc/TanzaniaBirdChecklist%5B1%5D.pdf 
IUCN Red List 
17 30m from stationary water sources such as: swamps etc and 60 meters from running water such as streams. etc.  
18 Green Resources Limited – Greenhouse Mitigation Projects (Draft), November 2001, Tanzania Greenhouse Has 
Action Trust (TAGGAT) and Green Resources Limited.  
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The planned sale of Certified Emission Reductions (CERs) forms an integral part of all Green Resources 
AS projects, as evidenced on the company website, mission statement and board minutes. These are 
available for assessment by the certifier on request.  
 
 
Step1. Identification of alternative land use scenarios to the proposed A/R CDM project activity. 

Sub-step 1a. Identify credible alternative land use scenarios to the proposed AR CDM project activity  

 
1. Continuation as degrading grassland scenario 
 
The lands to be reforested within the project boundary consist of degraded and unmanaged grasslands 
occupied by scattered trees and shrubs. Due to the financial, technical and institutional barriers, the 
realistic and credible alternative available in the absence of the A/R CDM project activity is continuation 
of the current land use as unmanaged grassland. In this scenario, natural regeneration is not expected to 
occur, owing to poor soils and the lack of seed sources due to frequent burning. The tall grass cover 
prevents seeds from landing on the soil, or out-competes the few seedlings that ever succeed to emerge 
through natural regeneration. This is demonstrated by the complete absence of new growth of trees and 
shrubs in the area.  
 
2. Large scale A/R without CDM money  
 
The project lands are located in a remote area which is unattractive for timber business for large scale 
A/R project activity due to a number of factors including poor terrain, poor roads and long distance from 
processing and/or marketing points, lack of credit and the long rotation age of trees. The poor soils and 
poor accessibility of sites contribute to the high cost of production and decrease return on investment. The 
IRR calculated based on the project without the financial benefits from the CDM is 9.4% which is 
considered financially unattractive.  
 The long rotation age of trees ties up capital and return on investment for a long time, hence commercial 
banks are unwilling to offer loans for such an investment in Tanzania. For example, the first commercial 
thinning for Pine range between 12 – 14 years, while that of Eucalyptus planted for poles ranges between 
7 – 9 years, depending on site class. 
 
From a regional standpoint, the major forestation entity in the region pre-Idete project besides GRL is the 
government’s own Sao Hill Forest Plantation (SHFP) project in the southern highlands with over 130,000 
ha of gazetted area and about 43,000 ha of forest plantation. The reforestation carried out by SHFP 
between 2002 and 2007 for which data was available is summarized in table C.6.a below. It shows that 
the average reforestation rate at SHFP (extension planting) at the start of the Idete project in 2006 is 120 
ha per annum (0.09% of total gazetted area). This planting is only carried out in the formerly gazetted 
areas, confirmed by the records of the Forest and Beekeeping Division (FBD) of the Ministry Natural 
Resources and Tourism of the United Republic of Tanzania.  Thus, considering the Mufindi District as a 
whole area that has similar biophysical and socio-economic conditions as the project area, totalling about 
690,000 ha, the average regional pre-project A/R rate is 0.0017 per year (this has been calculated 
following equation 1 from the methodology). A project entity specific annual pre-project A/R rate would 
be zero since no reforestation, without the use of carbon financing, has occurred on land under control by 
the project entity. The regional reforestation rate is therefore selected as the plausible baseline A/R rate to 
provide a conservative estimate. 
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Table G.2.1.1: Forestation rate at Sao Hill Forest Plantation between 2003 and 2010 
 

Planting season Replanting (ha) Extension planting (ha) Total forestation (ha) 
2002/03 1,485 158 1,643
2003/04 2,050 200 2,250
2004/05 2,077 243 2,320
2005/06 0 0 0
2006/07 2,273 0 2,273
 
Total 7,885 601 8,486
 
Mean 1,577 120 1,697

Source: Correspondence from Ministry of Natural Resources and Tourism 
 
3. Small scale A/R project scenario  
 
Small scale A/R projects in the form of community woodlots is a possibility, however this is unrealistic 
and improbable due to lack of experience, technical capability and economies of scale. The difficulties of 
securing loans from local commercial banks and micro-finance organizations for small scale A/R projects 
are related to factors similar to those of large scale projects, but are even higher due to lower returns. This 
becomes the result when economies of scale are not achieved and higher perceived risk with many 
different communities with no record in financial and loan management are involved. Long distances 
from potential markets also makes such a business appear economically unattractive. This is evident by 
the complete absence of such activity in the pre-project scenario in the area.   
 
4. AR CDM project activity         
 
From the aforementioned arguments, it is clear that the continuation of the current situation (as degrading 
grassland) represents the only credible and realistic alternative to the proposed A/R CDM project activity. 
Only an income stream from carbon credit sale would make the large scale AR project feasible. 
 
Sub-step 1b: Consistency of credible land use scenario with enforced mandatory applicable laws and 
regulations 
 
The national and sectoral programmes (PFM or Plantation) have been launched over the last few years. 
The large scale plantations which have been established successfully are those owned by the government 
(e.g SHFP), which are currently overexploited. The less successful A/R projects are privately owned 
plantations, e.g. TANWAT and local woodlots programmes which are carried out on small scale. 
However, most of the reforestation or conservation programmes are not legally binding, and meeting the 
goals of these programmes depends largely on the voluntary participation and availability of financing. 
Domestic funds available for reforestation in Tanzania are limited. 
 
Sub-step 1b: Consistency of credible land use scenario with enforced mandatory applicable laws and 
regulations 
 
The national and sectoral programmes (PFM or Plantation) have been launched over the last few years. 
The large scale plantations which have been established successfully are those owned by the government 
(e.g SHFP), which are currently overexploited. The less successful A/R projects are privately owned 
plantations, e.g. TANWAT and local woodlots programmes which are carried out on small scale. 
However, most of the reforestation or conservation programmes are not legally binding, and meeting the 
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goals of these programmes depends largely on the voluntary participation and availability of financing. 
Domestic funds available for reforestation in Tanzania are limited. 
 
The national and sectoral policies and legislation of Tanzania are analysed in relation to forestry and land 
use in the context of the A/R CDM project activity: 
 
a) Policies related to the creation of wood sources 
 
Tanzania has a total of 39.83 million ha of forests and other wooded land according to global forest 
assessment report for Tanzania by FAO (GFRA/FAO, 2005), which is about 45.11% of land area. Nearly 
two thirds of this consists of woodlands on public lands, 13 million hectares have been gazetted as forest 
reserves (MNRT, 1998). The forest reserve areas include catchment forests and plantation forests mainly 
consisting of exotics species such as Pinus patula and CupressusLusitanica.  
 
The area categorized as public lands are under extreme pressure from expansion of agricultural activities, 
livestock grazing, seasonal fires, charcoal burning and other human activities. VPO (1998) outlines other 
causes of deforestation as relating to poverty, loss of traditional knowledge on forest management, poor 
agricultural practices, population growth and expanding human settlements. These factors have been the 
major drivers of deforestation which up to the year 2000 was estimated at 150,000 – 500,000 ha per 
annum (MNRT, 1999). 

Since independence in 1961, the forest policy on plantations mostly targeted establishment of government 
owned plantations. As a result, by mid 1990s, government industrial plantations cover around 80,000ha 
located in different blocks countrywide and were largely financed by foreign aid (MNRT, 1998). 
However, the trend of forest cover depletion and the inability of the natural forest to sustain growing 
demand for wood product prompted government policy and legislative review. The resulting legislation 
provided for greater participation of the private sector and other stakeholders in plantation forestry 
activities and conservation of natural forest on public lands. By 1990, plantation forest covered a total 
area of 150,000 ha (0.4% of total forest cover) which has remained constant. Essentially the prime motive 
which led to the establishment of these forests, was to form a base for future forest industries and to cover 
the expected future forest wood deficit from the natural forest resource base (Ahlback, 1986).  

Native forest cover loss between 1990 and 2005 reached a total of 6,184,000 ha (14.9% of total forest 
cover) (FRA/FAO, 2005). This trend undoubtedly calls for a more radical initiative for the establishment 
of a culture of ownership and sustainable use of forest resources by all Tanzanians. In view of this, in 
1998/1999 as a first step, the government of Tanzania launched a national campaign calling for the 
planting of 100,000,000 trees before the year 2000. This led to the proclamation of 1st January each year 
as National Tree Planting Day (PMO, 2000). The campaign was in line with the national forest policy of 
1998. Among others, the policy advocates greater participation of all stakeholders in forest management 
through joint management agreements, with appropriate user rights, benefits and responsibilities defined 
(MNRT, 1998). The vision for the future is to transfer most management activities of forest and forest 
resources to the private sector, Executive Agencies, village governments, Non-Governmental 
Organizations (NGOs) and individuals. 

The revision of the forest policy in 1998, which was quickly proceeded by the revision of the forest 
legislation in 2002. Although the target of the campaign of 1998 was surpassed (MNRT, 2000), and the 
response of the private sector and other nongovernmental stakeholders to the revised forest policy has 
been regarded as positive, the effect of these on the expansion of industrial forest still remained to be seen 
in terms of actual changing figures. In respect to the level of participation in management and 
conservation of forest resources by non-governmental stakeholders, the net expansion of forest plantation 
in the country up to 2005 remained at zero % (GFRA/FAO, 2005). Out of the total plantation forest area, 
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about 80,000 ha is state owned forest plantations and less than 70,000 ha is privately owned (Table 
G.2.1.2). 

Table G.2.1.2: Forest cover change in Tanzania over 15 years period 

Source: GFRA/FAO, 2005 

Several factors have contributed to the poor response by the private sector to the new forest policy and 
the call of the national tree planting campaign. Among them are the lack of incentives and the 
unattractiveness of the sector for large scale investment, emanating from lack of readily available funding 
for investment in plantation forestry and the resulting risk to long term investment Thus, the promise of 
additional revenue stream that can be provided through the sale of CERs is seen by the project proponents 
as the only mechanism to attact funds to allow the develop of this reforestation project.  

 
b) Legislation related to the requirements of A/R activities and wood use 
 
Sound implementation of good policies is largely guaranteed by proper enactment and effective 
enforcement of appropriate legislations. The problem in Tanzania to a great extent has not been a lack of 
appropriate legislations relating to forestry, use of forest resources, land and environment, but their 
enforcement has never been effective enough to enhance the sustainability of the resource base; and 
continuing changes in social, political and biophysical environments have rendered some sound 
legislations obsolete. Therefore, existing laws and regulations have required regular reviews in order to 
cope with prevailing conditions. 
 
Before colonialism, most land was common property, and was owned and utilized by members of well-
defined groups, such as a tribe, the inhabitants of one village, a family or a clan. Management of these 
resources was governed by traditional or customary law. The Land Ordinance of 1923 defined and 
regulated land tenure in Tanganyika, declaring all land − occupied and unoccupied − as public land. The 
control and adjudication of such land was vested in the Colonial Governor. The Forest Ordinance of 1957 
reinforced central government’s exclusive control of all forest resources, and did not recognize traditional 
rights to use forest resource for villagers living around the forest reserves. Village assemblies were not 
designated as local authorities and were not consulted during the granting of licences to harvest these 
resources. Consequently, forests and forest resources were regarded as alien and belonging to the 
government, therefore local communities had little interest in conserving or managing them. 
 
Perspectives on the role of forest in society have changed and broadened as a consequence of social, 
economic, environmental, cultural and political changes. Land laws (particularly the Village Land Act) 
have strengthened and formalized the role of the village council in administering matters relating to land 
and the management of natural resources at the local level. However, the inforcement of these laws have 

Year 

 

 

Forest cover (x1000 ha) 
Forest Woodland Plantation  Total 
ha % ann. 

change 
ha % ann. 

change 
ha % ann. 

change 
ha % 

change 

1990 41,441 - 22,374 - 150 - 63,965 - 
2000 37,318 -0.99 10,629 -5.25 150 0 48,097 24.81 
2005 35,257 -1.10 4,756 -11.05 150 0 40,163 16.50 
Total 
change 
in 15 yrs 

 

6,184 

 

14.92 

 

17,618 

 

78.74 

 

0 

 

0 

 

23,802 

 

37.21 
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not been sufficiently strong to enhance sustainable use of forest resources. As a result deforestation and 
degradation continued at alarming rates as shown above.  
 
The Forest Act, which was gazetted in 2002, allows two different approaches to partnerships and the 
devolution of rights in forest management. First, it recognizes a range of forest managers, all with full 
responsibility for forest protection, utilization and conservation. These managers include national, local 
and village government, groups and private individuals. Second, the law allows partnerships for the co-
management of forest resources. 
 
Where forest management is shared between the State and local communities, the relationship is 
formalized through the signing of a joint management agreement (JMA). Where forest management on 
State-owned forest land is shared with a commercial forest company through a public−private 
partnership, this agreement is termed a concession. The Forest Act recognizes different kinds of forest 
tenure categories: 
 
• national forest reserves (NFRs): gazetted forests owned and managed by the central government 
through the Forestry and Beekeeping Division (FBD) of the Ministry of Natural Resources and Tourism 
(MNRT); 
• local authority forest reserves (LAFRs): gazetted forests managed at the district council level under the 
local government; 
• village land forest reserves (VLFRs): forests owned by villages and managed by committees established 
under the village councils. This is a new category of forest, which was legalized following approval of the 
Forest Act of 2002. 
 
Under the Forest Act No. 14 of 2002 section 15, Private Forest Management Plan apply to all private 
forests held for a right of occupancy or a lease in general land or village land in excess of fifty hectares or 
such area as may be prescribed, shall in accordance with the provisions of this section, be prepared in 
respect of each private forest to which this section applies.  
 
Idete Forest Project has an area larger than 50 hectares; therefore a forest management plan is mandatory 
according to this Act. The Forest Regulations, 2004 (Government Notice No. 153) were made under 
section 106(1) of the Forest Act (2002). During 2006, further revisions to forest legislation have included 
the Forest Amendment Regulations, 2006 and the Forest (Charcoal Preparation, Transportation and 
Selling) Regulations, 2006. 
 
Forest Act No. 14 of 2002 provides requirements for establishment and management of forests. 
According to this act, Idete Forest Project fall under section 4(ii), that is forests on general or village land 
of which the right of occupancy or a lease has been granted to a person or persons or a partnership or a 
corporate body or a non-governmental organisation or any other body or organisation for the purpose of 
managing the forest which is required to be carried out in accordance with this act. The act requires a 
forest management plan to be prepared in respect of each forest reserve and private forest.  
 
Village Land Act No. 5 of 1999 provides procedures to transfer village land to general or reserved land 
that can be used for investment. The project participants followed guidelines provided in this act in 
acquisition of the discrete areas of land for the A/R CDM activity;  
 
Policy and legislative revision took place in light of the linked forces of decentralizing forest 
management, encouraging participatory forest management (e.g. Joint Forest Management or 
Community Based Forest Management), and ensuring forests contribute towards national poverty 
alleviation goals. Although these programs have set overall development goals for forestry development, 
they are not legally-binding, and meeting the goals depends largely on the availability of funds. 
Participatory Forest Management (PFM) guidelines were drawn up in 2001. A key issue facing the 
forestry sector is that despite a relatively comprehensive institutional and legal framework (as detailed 
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above), implementation is severely limited by inadequate human and financial capacity and the delayed 
finalisation of various institutional arrangements. As the domestic funds for the reforestation are limited, 
local farmers are usually not able to finance forest establishment because it is hard for them to get loans 
from banks for the purpose of afforestation or reforestation activities. Loans for agricultural activities are 
much easier to pay back because there is a three year payback condition.  
 
In addition, forest management in Tanzania is also dependent upon a range of other sectoral policies and 
actors. For example, Participatory Forest Management (PFM) is dependent on land titling (Land Act, 
1999 and Village Land Act, 1999) and the enactment of village by-laws (Local Government 
Miscellaneous Amendments Act, 1982), all of which lie outside the jurisdiction of Forestry and 
Beekeeping Division. Other specific examples include the influence of infrastructure developments and 
energy demand on forests 
 
An assessment of sectoral policies with respect to opportunities and constraints for improving forest 
governance included promotion of private investment in forests plantation and management of the 
existing forests. The strategy for poverty reduction (NSGRP) also contains many direct references to the 
forestry sector. Environment and natural resources management have been mainstreamed in the 
Tanzanian National Strategy for Growth and Reduction of Poverty (NSGRP). Up to 14% of the targets in 
the strategy relate to environment and natural resources management and there are a considerable number 
of environmental interventions under non-environment targets. Official Development Aid provides over 
60% of the budget of the forestry department since 1990. These are allocated mainly to conservation of 
the already depleting natural forests while the forest plantations are expected to be self-financed. 
Therefore, without the proposed A/R CDM project activity the project area will not be reforested, and 
with the project activity, the goals of the on-going reforestation programs or policies will not be met. 
Assessment of national and sector policies and legislation ensure that there are no existing plans to 
change the land use of the project area 
 
The investment constraints barriers in finance, technique and institutional barriers indicates that the only 
realistic and credible alternative available to the project participants is to establish forest plantations with 
incentives from CDM and replace the current land cover due to the economic reasons. 
 
Step 2: Barrier Analysis 
 
Investment Analysis is followed.  See step 3.  
 
Step 3: Investment Analysis 
 
The proposed project activity’s financial indicator does not meet the benchmark without additional 
revenues from the sale of tCERs. 
 
Sub-step 3 a. Determine Appropriate Analysis Method 
 
The benchmark analysis method (option III) is applied.  
 
Sub-step 3b – Option III. Apply benchmark analysis 
 
The equity Internal Rate of Return (IRR) has been applied as the financial indicator for the A/R CDM 
project since the financing used for the development of IFP is from equity investment in GRAS. Debt 
financing is not considered in the model. 
 
Inline with the Additionality Tool, the benchmark is to represent standard returns in the market, 
considering the specific risk of the project type, but not linked to the subjective profitability expectation or 
risk profile of a particular project developer.    
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The benchmark has been derived from option two of the Additionality Tool: 
 
• Estimates of the cost of financing and required return on capital (e.g. commercial lending rates and 

guarantees required for the country and the type of project activity concerned), based on bankers’ 
views and private equity investors/ funds’ required return on comparable projects  

 
To obtain such a benchmark, the ideal method would be to analyze IRR expectations for private forestry 
operations in Tanzania. However, this was not possible due to the very limited development of the sector, 
particularly for private investments on a scale similar to that of the A/R CDM project.  
 
Although data for required returns on capital was not available for forestry within Tanzania, it was 
possible to look more generally at equity investments within the country. IbbotsonAssociates 
(www.ibbotson.com), a leading provider of independent investment research in major international 
markets, annually determine the required return of capital for investments in 173 countries from the 
perspectives of foreign investors. The statistics represent the IRR-return that an investor would expect to 
receive if investing in a particular country. The report looks at perspectives from six different countries 
(UK, France, Germany, Canada, Japan and Australia) and applies both a linear and logarithmic scale of 
the Country Risk Rating Model to determine the according IRRs. In total, 12 IRR-values are provided 
covering all six countries and the two different model scales.  
 
For 2005 investments in Tanzania, the analysis shows a range of required IRRs of 25.92 – 31.89 %, with 
an average of 29.60 % for all country perspectives with both models (IbbotsonAssociates, 200519). 
Taking the lower value of 25.92 % from this range, an indication of the standard returns that an investor 
would expect to receive for investing in Uganda is determined.  
 
GRAS’ equity investors proceeded with investment in KFP due to its potential to provide an expected total 
return of 25% in the long term20. The benchmark was therefore conservatively assumed to be 25% after tax 
based on GRAS’ private equity investors’ risk exposure and the 25.92 % standard return on equity, as 
substantiated by IbbotsonAssociates’ 2005 Cost of Capital report. 
 
Benchmark = 25%   
 
Sub-step 3c: Calculation and comparison of financial indicators 
 
The financial model to determine the IRR at IFP was developed using justified plantation assumptions and 
costs – the majority of which were substantiated through contract examples (from accounts relating to 
other GRAS projects before IFP start) or government documentation.  
 
The following are summaries of the model inputs used: 

 
 
Plantation Costs: 
 
The costs are on a per hectare basis and linked to the planting schedule, which scales the costs up to the 
total project area. Beating up (replanting) for 10% of the plantable areas was conservatively assumed to 
account for any mortality that may occur.  
 

                                                 
19 IbbotsonAssociates, 2005: International Cost of Capital Perspectives Report 2005. The report has been submitted 
to the DOE but cannot be published on the UNFCCC website due to copyright constraints 
20 Further evidence of the benchmark is provided by private equity investors – documentation available to DOE 



 

Page 25 of 109 
 

Community costs relating to development initiatives separate to projects derived from the community 
carbon revenues (10%) were assumed to be 5% of the planting costs. Administration and overhead costs 
are also based on the planting costs, with 20% being assumed whilst planting is being carried out between 
2006 and 2013. Due to the variability of the planting cost (decreasing after initial establishment), the 
maximum overhead cost within this period – assuming 20% of planting cost – is assumed for all 
subsequent years, so that it becomes a fixed cost. The maximum overhead cost is in 2010, so all costs after 
this are constant 
 
Capex: 
 
Capital expenditure was included for buildings, equipment, infrastructure (road construction) and 
vehicles. Depreciation rates were based on GRAS’ depreciation policy, as substantiated in the company 
annual reports21. Depreciation was included in the profit and loss calculations to determine the expected 
tax rate.  
 
Timber revenues: 
 
Timber revenues have been determined using harvesting volume as projected from the Malimbwi yield 
tables and the following timber prices: 
 
o Pine thinnings = 10.27 USD/ m3 
o Pine final harvest  = 19.01 USD/ m3 
o Eucalyptus = 26.37 USD/ m3 
 
The prices are based on Tanzanian government regulation for the sale of timber from state plantations22. 
This is the most applicable data available since there are no private plantations, which have reached 
maturity, thus no sales transactions to provide other evidences.  
 
Carbon revenues: 

tCER price range23 
$3 

$7.15 
 
 
A corporate tax rate of 30% is assumed in the model, which is based on what the corporate tax rate was at 
the start of the project24. Figure G.2.1.1, shown below, outlines the structure of the financial model as 
presented in Excel. The timeframe of the model is from 2006 to 2034. This period is from first planting to 
final harvesting of the last planting carried out in 2013 – the pine would be harvested 20 years after this 
date in 2034. 

 
 
 
 
 
 

                                                 
21 Green Resources’ Annual Report 2008, Company report 2009 
22 The Forest Act (CAP 323) Regulations, Government notice 231, published on 23/11/2007 
23 Based on carbon price indications from State and Trends of the Carbon Market 2005, World Bank and IETA, 
Washington DC, May 2005 
24 http://data.worldbank.org/indicator/GB.TAX.CMAR.ZS  
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Figure G.2.1. 1: Schematic of financial model components 

Sub-step 3d. Sensitivity Analysis  

Sensitivity analysis was carried out to test whether the financial attractiveness was robust to reasonable 
variations in key parameters. The critical parameters were identified as timber prices, labour rate and 
carbon revenues. A price increase and decrease of 10% was assumed for all of the critical parameters.  
 
The IRR based on the above assumptions, without the sale of tCERs, has been calculated as 13.9 %. The 
A/R CDM project activity has a less favourable indicator than the benchmark of 25 % and is therefore not 
considered financially attractive without the benefits from the sale of tCERs. The project would therefore 
not have been viable without the potential of carbon financing.   
  
 

Project scenario IRR 
Solely timber revenues 13.9 % 
Timber revenues + tCERs (price $3)  19.9 % 
Timber revenues + tCERs (price $7.15) 26.5 % 

 

Table G.2.1.3: Sensitivity analysis 

Sensitivity Analysis Without tCER sale With tCER sale ($3) With tCER sale ($7.15) 
Standard assumptions  13.9 % 19.9 % 26.5 % 
Timber price          + 10% 14.8 % 20.6 % 27.0 % 
Timber price          – 10% 12.8 % 19.2 % 26.0 % 
Labour day rate    + 10% 13.7 % 19.7 % 26.3 % 
Labour day rate    – 10% 14.0 % 20.1 % 26.7 % 
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The sensitivity analysis as shown in table G.2.1.3 above demonstrates that even with reasonable 
variations in key components of the financial model, the project without the financial benefits from the 
CDM has a less favourable indicator than the benchmark.  

Step 4. Common practice analysis  
 
A similar project has been implemented by Green Resources AS and Green Resources Ltd in the 
Southern Highlands of Tanzania. This project covers 13,510 ha of plantable area, and is called the 
Uchindile and Mapanda Forest Projects. This project did not qualify for the Clean Development 
Mechanism as it started prior to year 2000. However, this project has been successfully validated for 
VCS. There are no other A/R carbon projects in the region of the Southern Highlands of Tanzania being 
implemented.  
.  
The other reforestation occurring in the region is happening under quite distinct circumstances to the 
reforestation occurring at Idete Forest Project. The other reforestation is carried out either by the 
government or the Mufundi Paper Mill (MPM).  
 
Reforestation carried out by the government is made possible and funded by the Logging and 
Miscellaneous Development Account (LMDA), which comes from a stumpage fee paid by the companies 
and individuals logging in the Sao Hill Forest Project. As such, in contrast to the Idete Forest Project, the 
financing for the government plantations are not from private profit-generating investors. Additionally, 
reforestation by the government is now occurring largely on land which has been previously clear-felled. 
This reduces the costs of reforestation in comparison with reforestation in a new area. Reforestation by 
the government is done for overall sector development, and does not have the same return on investment 
criteria as Green Resources AS. The government have confirmed that they will not be carrying out 
reforestation in any areas beyond that originally gazetted area back in the 1980’s, and will not be 
reforesting in any other new areas beyond that. (see letter from Ministry of Natural Resources and 
Tourism for confirmation)  
 
The other limited reforestation that is occurring in the region is by MPM. MPM took over a paper mill 
from the previously government owned, parastatal Southern Paper Mill Company which had initially 
received government funding to set up its operations. MPM’s plantations are directly integrated with its 
pulp and paper mill, and have shorter rotation times than Idete Forest Project. In addition MPM has better 
land than Green Resources and is also optimizing productivity by clearing existing vegetation as part of 
site preparation, and conducts full scale ploughing of their land prior to planting. This is in contrast to 
Green Resources where we are implementing measures to maximize biodiversity conservations and 
environmental protection. MPM is not incurring additional costs to meet international best practices such 
as FSC and CCBA, like Green Resources. Besides, the forest plantations of MPM are within distance of 
around 5 – 15 km from its pulp and paper mill where cost of transport is minimized in contrast to Green 
Resources that will have to transport logs over 100 km distance to processing point. In sum, the MPM has 
a very different business model to Green Resources.   

 
G.2.2a Provide a projection of future carbon stock changes in the absence of the project, 
based on the land-use scenario described above:  
 
The baseline net GHG removals by sinks following AR-AM0005/ Version 04 consists of two components 
and is determined using equation 2 from the methodology, as shown below: 
 

RABSLtreeBSLBSL CCC /,, ∆+∆=∆
         

Where: 
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∆CBSL  Baseline net greenhouse gas removals by sinks; tCO2e 
∆CBSL,tree  Sum of the carbon stock changes caused by trees actually present in the planned project 

area in the baseline; tCO2e 
∆CBSL,A/R  Sum of the carbon stock changes caused by virtual continuation of the pre-project A/R 

in the baseline; tCO2e  
 

The sum of the carbon stock changes caused by trees actually in the planned project area in the baseline is 
assumed to be zero, based on decisions in EB 46 – Annex 16.  Prior to this EB decision, the carbon stocks 
in the living biomass of degraded grasslands were estimated from field assessment, assuming 
maintenance of the grassland in its present state (for more details see section G.1.3 and annex 1)..  The 
land use under the baseline scenario as elaborated in section G.2.1 in this PDD falls under one stratum; 
namely ‘grassland with scattered and isolated shrubs and trees’. The carbon stock change in aboveground 
and belowground biomass for the stratum is estimated based on vegetation data collected from temporary 
sample plots for trees and shrubs. In accordance with the methodology, change in carbon stocks of above-
ground and below-ground biomass of non-tree vegetation may be conservatively assumed to be zero for 
all strata in the baseline. Similarly in accordance with the methodology it is expected that the baseline 
dead wood and litter carbon pools will not show a permanent net increase. It is therefore conservative to 
assume that the sum of the changes in the carbon stocks of dead wood and litter carbon pools is zero for 
all strata in the baseline scenario.  Changes in carbon stock in soil organic carbon (SOC) may be 
conservatively assumed to be zero for all strata in the baseline scenario.   
 
Under the baseline scenario it is assumed that both trees and shrubs are in a steady state. This is, however, 
conservative and it is evidenced by the fact that the area has been grassland with scattered shrubs and 
isolated trees for at least three decades with no observable improvement, but rather worsening 
degradation. Throughout the project area, no evidence of regeneration in the planting area has been 
recorded in any of the observations and studies done in the area. On the contrary, dead and burned stems 
usually surrounded by a few young sprouts and saplings characterize most of the remaining woody 
vegetation in the area. Those sprouts and saplings of the current season will be burned in a subsequent 
season in the aftermath of regular annual fires 
 
The official topographical map series used to identify land use/cover data and the ground-truthed 
information with field surveys, combined with satellite images from 1979 - 1990 and topographic maps 
of 1974 – 1983 supplemented with Africover Land use/cover data set of 2002 have been used to 
determine the pre-existing conditions and have not shown any observable evidence of regeneration or 
positive change in land cover with respect to woody vegetation  
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Figure G.2.2.a.1: Supervised classified pre-1990 Landsat mapping wooded areas 
 
The more regular the burning regime is the smaller and fewer the number of tree and shrub that remain. 
Thus, the shrubs and trees in the project area are in effect in a declining state. Hence, it is conservative to 
assume a steady state of the woody vegetation found in the project area. The vegetation may be in a 
steady state if burning is controlled and less frequent. Zolho (2005)25 observed that stocking rate, 
dominance and coppicing effectiveness of most woody species showed a declining trend as fire frequency 
increased when comparing four fire regimes of 1) unburned, 2) burned one time, 3) burned two times and 
4) burned three or more times in Miombo woodland of Mozambique in a four year study. In particular, 
the study observed a 47.5% decrease in sprout stocking rate in plots burned once compared with 
unburned plots. Similarly basal area and the number of sprouts per plant decreased by 35% and 47.5% 
respectively between unburned and burned once plots in the same study. 
 
Apart from the physical reduction in sprout density, frequent fires have been reported to have an effect on 
perennating organs and root food reserves, which can cause dieback of shoots as a result of depletion of 
root reserve of parent plants due to systematic and continuous effect of fire (Chidumayo, 1988 and 
Kennard et al. 2002 Cited by Zolho, 2005).  
 
Previous studies have also established the fact that fire frequency reduces woody plant density by killing 
or suppressing individuals in small size classes (Trapnel, 1959, Brookma-Amissah et al. 1980 Cited by 
Zolho, 2005). Dyer (undated)26 observed that a regime of frequent, almost annual burning in top End 

                                                 
25 Zolho, R. (2005) Effect of Fire Frequency on the Regeneration of Miombo Woodland in Nhambita, Mozambique. 
A dessertation presented for the degree of Master of Science University of Edinburgh, Scottland, UK pp 77. 

 
26 Rodd Dyer (http://svc237.bne113v.server-web.com/crc/ecarbon/publications/range/range_assess_app_3.pdf) 
Appendix III: Interactions between fire and woody vegatation. Northern Territory Department of Primary Industries 
and Fisheries. 
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woodlands and forests of northern Australia suppresses woody vegetation and capture of atmospheric 
carbon. This produces a woody population structure comprising an upper layer of mature adult trees and 
ground layer of re-sprouting and re-growth with a distinct absence of any mid-canopy. Dyer also noted 
that under a regime of high intensity fires tree mortality increases and fewer plants are recruited into the 
adult population. If such a trend persists, it would result in a decline in biomass of woody vegetation on 
the sight, which is the case in the project area. 
 
Baseline removals for Idete project have been set as zero, based on decisions in EB 46 – Annex 16. 
 
The Idete Forest Project meets the conditions of EB 46, annex 16, such that carbon stocks in existing live 
woody vegetation are insignificant and the change in carbon stocks of existing woody vegetation sinks 
may be accounted as zero. 
 
The Idete Forest Project meets the criteria of Annex 16 ii) and iii) namely that:  
 
ii) The average stocking (or crown cover) of existing trees or shrubs within the area is less than 2% or 
10%, respectively, of the final stocking (or crown cover) of trees in the forest to be established by the A/R 
project activity.  This has been evidenced through the baseline vegetation survey (please refer to section 
G.1.3 and annex 1t) and high resolution IKONOS imagery which shows a scarcity of trees and shrubs at 
the project site below the 2% and 10% thresholds respectively. 
 
Of the 22 sample plots (each of 1 Ha) that were assessed with the IKONOS imagery, the average number 
of trees per plot was determined to be 3.27 (please refer to section G.1.3 and annex 1). Taking this as the 
average stocking of existing trees within the area and comparing it to the final stocking of the forest to be 
established by the A/R project activity (with the spacing at 2.5m x 2.5m for both species), which is 
assumed to be 1600 stems per Ha, a percentage of the final stocking of trees is calculated as 0.20%. Inline 
with the guidance from EB 46 Annex 16, as this is less than 2%; the change in carbon stocks is accounted 
as zero. 
 

 
Figure G.2.2.a. 2: Low stocking ( crown cover) of existing trees or shrubs at the Idete Forest Project 
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Figure G.2.2.a. 3: Sample IKONOS imagery from Idete Forest Project showing low tree and shrub 
cover 
 

 

 
(iii) Growth conditions are already, or are expected to become within 10 years (e.g., due to on-going land 
degradation), such that biomass in existing woody vegetation is expected to become static or to decline; 
 
As already explained in section G.2.1, of this PDD, the business as ususal scenario is a continuation of 
land degradation. The latest version of the “Tool for the identification of degraded or degrading lands for 
consideration in implementing A/R CDM project activities” (version 01, EB 41, Annex 15) is applied for 
demonstrating that the lands are degraded and degrading. The procedure to implement the two-stage 
approach is followed, where option ‘c (i)’ is applied- that is, ‘direct evidence based on selected indicators 
of land degradation’ through conducting a visual assessment of the state and condition of the indicators. 
This reveals reductions in topsoil depth in most areas, gullies, mudslides and landslides as shown in 
figure G.2.2.a.4 below: 
 

 
Figure G.2.2.a. 4: Land and mudslides at Idete Forest Project site, Mufindi District, Tanzania. 
 

In addition, the low levels of soil organic carbon content, the absence of regeneration as well as the 
presence of dead and burned saplings and trees/shrubs indicates that the natural and anthropogenic drivers 
of degradation, notably annual fires regime are still active. Evidences such as satellite imagery, time 
series maps, PRA and socio-economic baseline study27 revealed that the lands have been grasslands for 

                                                 
27 Socio-economic baseline study for Idete by Mwakalobo & Maginga (2008); PRA by Nambombe & Omary (Jul 
2008); PRA  by Msilu, Kimey & Maginga (Dec 2008 
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more than 30 years, it is therefore verifiable that there are no sufficient land management interventions in 
place to reverse degradation. Hence biomass in existing woody vegetation is considered degraded and in 
decline at the current time, and this will continue during the next 10 years. 
 
With the sum of the carbon stock changes caused by trees actually present in the planned project area in 
the baseline assumed to be zero, equation 2 from the methodology can be simplified to: 
 

RABSLBSL CC /,∆=∆
 

Where: 
∆CBSL  Baseline net greenhouse gas removals by sinks; tCO2e 
∆CBSL,A/R Sum of the carbon stock changes caused by virtual continuation of the pre-project A/R 

in the baseline; tCO2e  
 
 The pre-project baseline A/R rate has been calculated as 0.019 % per year, following equation 1 from the 
methodology. A project entity specific annual pre-project A/R rate would be zero since no reforestation, 
without the use of carbon financing, has occurred on land under the control by the project entity. The 
regional reforestation rate is therefore selected as the plausible baseline A/R rate to provide a 
conservative estimate. 
 
Following section II.4.3 of the methodology, the project stands can conservatively be used to calculate 
the virtual continuation of the pre-project A/R and equation 13 can be used to estimate the sum of these 
carbon stock changes, ∆CBSL,A/R  
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Table G.2.2.a Baseline net greenhouse gas removals by sinks. 

 
 
 
 
G.2.2b If there is evidence that non-CO2 greenhouse gas (GHG) emissions such as CH4 or 
N2O are more than 15% of the baseline GHG fluxes at the project site (in terms of CO2 
equivalents), they must be estimated. 
 

According to paragraph 35, EB 42 and paragraph 37, EB 44 increase in emissions of GHGs resulting from 
fossil fuel combustion in A/R CDM project activity can be neglected in A/R baseline and monitoring. 
Hence, these are excluded in Idete project baseline emissions. 
 
The project participants will carry out strip ploughing in some areas of the project, but this will not exceed 
the 10% methodology criteria in terms of total area. Also, the project participants will carry out site 
burning during site preparation. Methane emissions from burning of land as part of site preparation are 
determined to be insignificant. Emissions of non-CO2 GHG emissions within the project boundary shall be 
accounted as zero, in accordance with the methodology. Non-CO2 GHG emissions from burning of the 
trees is negligible as the pre-project crown cover of trees within the project boundary is less than 20% of 
the threshold for crown cover reported to the EB by the host Party. In the case of Tanzania assuming a 30% 
conservative crown cover, this would mean 6%. The lands within the project boundary are below 6% 
crown cover, as evidenced from IKONOS imagery, and photos. Trees are very low density, meaning the 
crown cover is below this amount.  
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Emissions from methane are also negligible (less than 2% of CERs, which will be generated from the 
project). Applying equations 28 from the approved methodology showed that even if all the land was 
burned as part of site preparation, the methane emissions would be less than 2% of the CERs the project 
will generate. Running equations 28 revealed that 0.29t CO2e would be generated per hectare as a result of 
methane release from burning for site preparation. When scaled up to the size of the project this equated to 
a total of 1,528 tCO2 e assuming the whole plantable area of 5,207 ha will be burned,  which is only about 
0.095% of total CERs that will be generated by the project activities.  

 
 
G.2.3 Description of how the “without-project” scenario would affect local communities in 
the project area. 
 
Prior to project start, eight families practised small scale farming in the proposed project area (although 
they lived in the villages). These families were amicably compensated to shift their activities to the 
neighbouring village following formal procedures defined by district officials. The land where they 
practised their agriculture has been excluded from the CDM project area from which the carbon credits 
are calculated. Without the project, the local communities would continue to live below the poverty line, 
with little improvements to their livelihood anticipated. 
 
G.2.4 Description of how the “without-project” land-use scenario would affect biodiversity 
in the project area. 
 
Under the “without project” scenario, the grassland area shall be in threat of human and seasonal fires, 
which implies loss of biodiversity and habitat for local flora and fauna as well as environmental services. 
This loss also directly affects the conservation of the soil and disturbance of ecological processes. The 
ecological study identified rare, threatened and endangered species (RTEs) in the area. These species will 
require suitable habitat areas that will remain protected by the project developers.  
 
The area for tree planting under the Idete Forest Project was acquired following procedures laid down by 
the Government of Tanzania through the appropriate ministry with the approval of the local community. 
The main points relating to environment were addressed in the EIA by ENATA (2008), and discussed as 
follows: 
 
• Choice of species to be planted takes into consideration the soil and the climatic factors, performance in 

trial planting and timber quality. The species selected for the carbon project include Pinus patula, Pinus 
elliottii, Eucalyptus saligna, Eucalyptus camadulensis and Eucalyptus grandis. 
 

• Forest management practices employed by the project, mainly include nursery establishment and 
management, planting, fire protection, silvicultural regimes and timber harvesting. 

 
• Ecological study to identify rare, threatened and endangered /RTE) species; 

 
• Protection of indigenous vegetation as well as streams, rivers and wetlands 

 
• Putting in place a sound fire protection plan that will incorporate training of the local community, and 

provision of extension services 
 

• The mitigation measures for negative environmental impacts would cover the following: 
 

- Planting of trees to be done on grassland areas with slopes not more than 60% 
- Trees and bushes be left intact to improve biodiversity 
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- Planting of water conserving species 
- Promotion of fruit trees 
- Conservation of riverine valley vegetation 
- Training on management of fertilizers and other agro-chemicals 
- Fire fighting plans 
- Provision of safety gears to workers 
- Public and workers education 

 
• Consideration and choice of planting areas to minimize soil erosion 

 
• Project to address environmental concerns raised and ensure implementation of the mitigation measures 

as summarized in table B.2.2.1. 
 
The business as usual scenario means leaving the areas as it is, which is not favourable given the 
government’s poverty alleviation policy and the envisaged technological benefits of transfer of forestry-
related technologies which could otherwise not be realized. 
 
In view of its findings summarized herein, the study recommends that the project be implemented taking 
into account the environmental impacts and mitigation measures identified during the study and the 
monitoring program to be followed. The following tables summarize the mitigation measures 
recommended by the assessors for negative environmental impacts from the project and activities that the 
project undertakes to address them. See table B.2.2.1 in section B.2.2 of this PDD for a list of 
environmental impacts and suggested mitigation measures taken by GRL. 
 
G.2.5 Description of how the “without-project” land-use scenario would affect water and 
soil resources: 
 
Under the ‘without-project’ scenario, uncontrolled fires would increase due to lack of general 
understanding of the fire threats and the continuation of starting fires for  small scale farming and 
hunting. A continuation of fires would diminish water conserving species along river valleys as the fire 
regime continues to push the vegetation towards water courses. This would have impacts on the water 
table with time. Given the trend of fire regimes, it is assumed that the water level would either decrease or 
remain at its level – no increase in hydrological flow is expected in the without project scenario. 
 
In the absence of the project activity, the land is expected to remain as degraded grasslands which 
continue to degrade further. Frequent fires have degraded vegetation cover in the project area and there is 
also evidence of soil erosion since there have been land and mudlsides in the project area. In the without 
project scenario it would be expected that this degradation and soil erosion would be exacerbated. The 
result of this would be that land has less protection against the impact of rain causing surface sealing 
meaning less rain would infiltrate the soil. Subsequently runoff would increase, stream flows would 
fluctuate more than before, flooding would be come more frequent and streams ans springs would 
become more ephemeral28. All of this would further encourage more erosion. expose the soil surface to 
agents of erosion, reduce humus content of soil, increase run-off water, destroy top soil layer, reduce the 
water infiltration rate, and reduce the groundwater recharge.   
  
 
 
 

                                                 
28 http://www.fao.org/docrep/z5700e/z5700e03.htm - see effects on water resources paragraph 
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G3.  Project Design & Goals  
  
G.3.1 Provide a description of the scope of the project and a summary of the major climate, 
community and biodiversity goals: 
 
The overall objective of the A/R CDM activity is to contribute to meeting the growing demand for quality 
wood products from well-managed plantation forests while also contributing to sustainable environmental 
management, community development and poverty alleviation in Tanzania. 

Specific objectives of the proposed A/R CDM project activity:  

(1) To establish and manage forest plantations to meet the growing demand for high quality wood 
products. The Government of Tanzania, through the Forestry Division in the Ministry of Natural 
Resources and Tourism (MNRT) encourages establishment of private forests plantations and admits that 
limited government financing has been a major cause of set backs in developing new forest plantations in 
the country. The implementation of the proposed A/R CDM project activity will therefore, benefit the 
forestry sector through an increase in the resource supply, management and overall sustainability of 
national resource base.  
 
(2) To sequester carbon dioxide through forest planting, generating high quality emission reductions in 
greenhouse gases (GHG) that can be measured, monitored and verified. The project participants strive to 
demonstrate that carbon sequestration from forest plantations is a viable instrument to encourage private 
investment in the forestry sector especially on unmanaged grasslands and/or degraded lands. 
 
(3) To promote environmental conservation, such as soil conservation, protection of water sources and 
enhancement of biodiversity through the protection and management of existing indigenous flora and 
fauna and where possible enrichment planting with indigenous tree species.  
 
(4) To facilitate socio-economic development of the local communities through:  
– promotion of tree planting/reforestation activities in the local communities;  
– provision of employment opportunities;  
– Support for development initiatives for the communities through the sale of carbon credits.  
– Establishing 650 ha of community “carbon“ woodlots in the Idete Ward on village owned 

land, with the objective of generating VERs and achieving certification against the Climate, 
Community and Biodiversity Alliance 

– Designating 10 % ownership of the carbon revenues generated by the project to local 
communities.  

 
Environmental benefits are delivered through creating consciousness among the village rs about 
effective utilization of their land, and reducing land degradation through fire.  The project inspires and 
provides resources for villagers to create their own community woodlots on their land.  The project also 
promotes environmental conservation, such as soil conservation, protection of water sources and 
enhancement of biodiversity through the protection and management of existing indigenous flora and 
fauna and where possible enrichment planting with indigenous species and fruits. 
 
Other environmental benefits include groundwater recharging; through better soil moisture conservation 
techniques, to result in rising water tables. Moreover, creating conservation zones to protect RTE, HCV-
forests, native species and habitats improves the aesthetics of the area and thus contributes to increase in 
the non-use value.  
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Regional and National Benefits:  

The proposed A/R CDM project activity will:  

1) Demonstrate that carbon sequestration from forest plantations is a viable instrument to 
encourage private investment in the forestry sector.  

2) Enhance institutional and management capacity for the forestry sector in Tanzania 

3) Expand the timber plantations to reduce the pressure on natural forests.  

4) Contribute to significant increased revenue to the government, the district council and villages 
through sale of wood products.  

5) Provide taxes and levies for the Tanzanian Revenue Authority. 

6) Contribute to the pension of workers through the National Social Security Fund (NSSF).  

7) In addition, the project will provide the capital needed to stimulate multiple national and local 
sustainable development priorities.  

 
G.3.2 Describe each major project activity (if more than one) and its relevance to achieving 
the project’s goals. 
 
To achieve the project goals, the following activities have been planned: 
 
Management plan (MP): the management plan clearly documents the way in which the project shall be 
implemented, including all issues relating to nursery and forestry practises, worker rights, community 
relations and environmental considerations. 
 
Socio Economic Impact Assessment (SEIA): the project proponents have conducted socio economic 
impact studies of the communities surrounding the project. These studies are partly done by external 
agencies, though the company itself aims to analyze the socio economic conditions of the local 
communities as well. Needs and concerns are incorporated in the management decisions to raise socio 
economic wellbeing. 
 
Environmental Impact Assessment (EIA) and Ecological Survey: environmental impact assessments 
and ecological surveys are executed on a continuous basis. External agencies and company staff shall 
carry these out on an annual basis. Such studies shall identify any species that needs special concern, their 
use, abundance, habitat and life form. Consistent with the national Environmental Act, EIA`s shall 
analyse both baseline environmental conditions and any changes that may occur as the project is 
implemented. The EIA include suggestions on how to prevent and combat any adverse impacts that could 
potentially occur by the project activities. 
 
Monitoring plan (MP): 
The company has developed a monitoring plan consistent with the CDM rules and guidelines. The project 
participants shall monitor the biodiversity and the socio economic wellbeing of the communities. 
 
Biodiversity monitoring plan:  A companywide biodiversity monitoring plan and guidelines has been 
developed with the assistance of Munishi (Munishi et al 201029). The company aims to monitor, sustain 
and protect the biodiversity by putting in place conservation zones (consulted by NEMC), planting of 
indigenous trees to enrich existing woodlands and establish buffer zones in areas containing biodiversity 
of significant importance. The monitoring plan and guidelines includes:   

                                                 
29 GRL biodiversity monitoring plan, (2010) 
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1. Appropriate indicators of biodiversity that shall be monitored, and which can be compared inside 

and outside the project area, and over time including terrestrial plants, avifauna, mammals, fish, 
important insects and selected aquatic flora and fauna. 

2. Identification of sampling technique for monitoring the selected indicators 
3. Appropriate methods for analysis, quantification and interpretation of data collected 
4. A tool on how to select key indicators for the generic monitoring guidance document 
5. Data entry sheets and analysis approaches.  
 
Ecological surveys and the biodiversity monitoring are done in response to the EIA`s recommendations to 
keep track of biological changes with project implementation.  
 
Community monitoring plan30: a generic companywide community monitoring guidelines have been 
developed by an expert in rural development (Mariki 201031). These guidelines set the foundation to 
project specific community monitoring plans for all GRAS projects. The company aims to monitor and 
detect any positive and/or negative changes in its communities so as to mitigate and improve on the direct 
and indirect community support. With this monitoring plan, the villagers’ livelihood and wellbeing can be 
evidenced in a quantifiable manner. The monitoring plan and guidelines includes: 
1. Appropriate livelihood indicators, such as: income, education, health, infrastructure, food 

security, housing structure, economic activities etc. It has also been developed livelihood 
indicators with respect to environmental conditions, such as: knowledge of environmental and 
natural resource management, wood harvest intensity, energy use, tenure and property rights, 
access and distance to safe water sources, sanitation, soil degradation, occurrence of 
environmental related diseases.  

2. Identification of sampling technique to monitor the given indicators 
3. Sampling frequency and best practices when doing rural social studies 
4. Analysis and interpretation approaches. 
 
G.3.3 Provide a map identifying the project location, where the major project activities will 
occur, geo-referenced boundaries of the project site(s). 
 
The project boundaries and geographical location of the proposed CCBA and CDM A/R project activity 
is indicated below. The specific geographical positions (longitude/latitude) have been determined from 
topographic sheets, satellite images and actual planting area coordinates of the boundaries (polygons) 
established using GPS and stored in GIS. 
 
• Project Boundary: The CCBA project area is a parcel of 11,663 ha of land located on the lower 
elevation of Mufindi Escarpment, between latitudes 8o52′ S - 8o 59′ S and longitudes 35o11′ E - 35o 23′ E 
of altitudes between 1100m and 1535m above sea level. The external boundaries are mainly rivers, 
valleys and cleared lines/paths. (N.b. The CDM project area is 5,207 ha of land, where Eucalyptus and 
Pine species will be planted, confined within the 11,663 ha.  

 
 
 

                                                 
29,30  GRAS Community Monitoring Guidelines prepared by Mariki (2010). 
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Figure G.3.3.1: Map of the Idete Forest Project area showing geographical boundaries of the actual 
planting areas- each colour signifying specific year(s) of planting. 

 
 

G.3.4 Provide a timeframe for the project’s duration. Describe the rationale used for 
determining the Project lifetime. If the accounting period for carbon credits differs from 
the project lifetime, explain. 
 
The timeframe for the proposed project activity is 99 years. Based on the Tanzania Land Act, land can be 
leased for a maximum period of 99 years. The project proponents followed the procedures for land 
acquisition as guided by the Ministry of Lands and Human Settlements.   
 
Under the CDM, the crediting period is 20 years and 0 months, twice renewable. This gives a total of 60 
years in line with CDM provisions. The management plan for this project documents GRL’s long-term 
stewardship beyond the tenure of these crediting periods.  
 
G.3.5 Identify likely risks to climate, community and biodiversity benefits during the 
project lifetime. Outline measures that the project plans to undertake to mitigate the risks. 
 
The likely risks in the project include fire, invasive alien species, diseases and pests. Descriptions of how 
the project shall respond to these risks are given below: 
 
Fires: Fire poses a threat to the forest in the area and is likely to affect both the plantation and 
biodiversity. The project participants have developed an effective fire control system. The project 
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boundary is surrounded by fire lines. The fire lines at 15-30 meters wide between compartments, and 30-
60 meters wide at the project boundary.  Additionally, a fire tower has been constructed. Fire towers will 
act as fire look-out stations, and shall have radio communication and fire fighting equipments installed. 
There is also a standby fire patrol team with “walkie talkies” for communication and to raise the alarm if 
any fires are spotted inside or outside of the project boundary. The fire crew shall be equipped with and 
trained in the use of personal protective equipment. 
 
Site preparation: All plantings shall be carried out in the grasslands where minimum site disturbance is 
required. 30cm × 30cm square pits shall be made manually following contour lines.  Seedlings shall be 
transported to within a short distance of the compartments by small vehicles to minimize site disturbance. 
 
Pest and disease: Pest infestation and disease outbreak affect growth and overall productivity of the 
forest. According to the plantation management guidance` technical note no. 1 of 200332, all seeds for 
planting in industrial forest plantations will be derived from known and improved seed sources (i.e. seed 
orchards) and as an interim measure from seed stands.  The project participants will purchase seeds from 
the Tanzania Tree Seed Agency or from approved foreign suppliers, and later use a mixture of such seed 
sources as well as from its own seed stands and orchards. No Genetically Modified Organisms (GMOs) 
shall be used as directed in the technical note referred to above and for FSC certification.  
 
Based on experience from sister projects in the area, the risk of diseases is very minimal. However, 
monitoring shall be performed in collaboration with research institutions such as Tanzania Forest 
Research Institute (TAFORI), Kenya Forest Research Institute (KEFRI) and Sokoine University of 
Agriculture (SUA), to assist in determining potential impacts and proposing mitigation measures. Trial 
plots shall be created to identify the species best suited to the particular site. Workers will be trained and 
sensitized on disease identification and reporting. 

 
Fertilizers: No fertilizers are expected to be applied in the project area, though a small amount fertilizer 
is applied in the nursery to boost seedling growth. The application of fertilizers is in line with 
environmental pollution control measures. Workers are trained on handling and disposing of the 
containers and fertilizer bags after use. Moreover, these risks are considered insignificant to the project 
area, and to date no case has been noted. The management assumes improving measures will be applied 
limiting their negative impacts. 
 
For potential risks to community benefits and mitigation measures, please see section CM.2.1 and 
CM.2.2. For potential risks to biodiversity benefits and mitigation measures, please see section B.2.1  
B.2.2. 
 
 
G.3.6 Document and defend how local stakeholders have been or will be defined. 
 
The local stakeholders were defined and involved from the inception of the project33. They have been 
consulted for their suggestions and comments regarding the project activity. Local stakeholders are 
defined as local people residing around the project sites, local government (i.e. village councils) and the 
project’s staff on site.  At early stages of land acquisition, meetings were held in the village. These 
stakeholders include: 
 
1. Local villagers residing around the project sites  
2. Projects’ staff working on/off site 

                                                 
32 Prepared by the Ministry of Natural Resources and Tourism of Tanzania (available on request and for 
validation/verification as supporting documents). 
33 For review of stakeholders’ comments please see section CM.1.2b . 
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3. Local governance 
4. Religious and cultural leaders 
 
The project participants discussed with the community what they thought of the contributing land to 
implement the project and how they would participate in and benefit from the project activities. The 
environmental impact assessment also considered the views of the local stakeholders to incorporate their 
concerns and propose measures in the case that any of them would be affected negatively by the project 
activities. A PRA assessment is conducted annually. In this process, local stakeholders express their 
views and concerns and the company documents and incorporates them into their management decision.  
 
G.3.7 Demonstration of transparency:  
 
Local stakeholders are informed of the available information and documentation through meetings, 
seminars and during the company briefing at the annual plantation celebration party. Also, during PRAs 
the project participants provide information to the community about company activities, objectives and 
goals. Documents that haven’t been translated into the local langauage are summarized and expressed 
verbally through PRA workshops – this includes PDDs. The project proponents will create summary 
documents of the PDDs in the local langauge, which will cover the main aspects of the finalized PDDs in 
a simplifed and less cumbersome manner than the whole PDDs. These will be distributed to the local 
communities and also held at the plantaion offices.   
 

Please also refer: Company Standard Operating Procedures; Stakeholder`s consultation, training and 
awareness on GRL activities by Nambombe V., Kimey V.& Msilu S.(April 2008); Stakeholders 
Workshop report prepared by Omary (Oct 2008); Stakeholders consultation meeting minutes facilitated 
by Ussiri and Mwakalabo (2008); Stakeholder’s consultation report from Uchindile, Mapanda and Idete 
prepared by Omary, Msilu and Pima (2009).  
 
 

G4.  Management Capacity  
   
G.4.1 Document the management team’s experience implementing land management 
projects. If relevant experience is lacking, the proponents must demonstrate how other 
organizations will be partnered with to support the project. 
 
Green Resources has a well qualified and experienced management team in place to ensure that the Idete 
Forest Projects is implemented effectively. The company has senior local management with a credible 
track record in plantation, forestry and carbon operations which are also supported by the management 
team at GRAS, who interact with them remotely, and visit the plantations every few months.  

 

Where specific skills are lacking, individuals, institutions and research centres shall be consulted. To date 
these have included individual researchers from Sokoine University of Agriculture, University of Dar es 
Salaam, Kenya Forest Research Institute, Tanzania Forest Research Institute, Tanzania National 
Environmental Management Council, Tanzania Tree Seed Agency, Vice President’s Office Division of 
Environment, Wildlife Conservation Society of Tanzania, Rufiji Water Basin in Iringa, Mufindi 
Environmental Trust (MUET), Sao Hill Forests, Ministry of Natural Resources and Tourism, Mufindi and 
Kilombero District Council.  
 
The botanical survey, ecological survey, EIA/SEIA, biodiversity monitoring plan and community 
monitoring plan for the project area were carried out by the above mentioned partners, which 
demonstrates the project’s capacity to out source expertise where required. 
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G.4.2 Demonstrate that management capacity is appropriate to the scale of the project. 
 
GRL has a well educated management team which is trained and experienced in plantation management 
and associated activities. An interdisciplinary team of approximately 25 professionals who work on all 
GRL projects are based at Sao Hill, where the sawmill is located in the Mafinga Township (about 17 km 
south), hold various qualifications ranging from certificate, diploma, bachelor, master and doctorate 
degrees, in forestry and other related disciplines.  
 
GRL has on site project management based at Idete Forest Project. Under the authorization of GRL and 
Green Resources AS, the project management team is fully responsible for administrating and 
coordinating all project activities. GRL is facilitating and supervising the implementation of the proposed 
project activity, organizing technical training and consultation, organizing and coordinating all forest 
management activities including the monitoring of biodiversity and communities. The staff are trained 
and workshops and courses are provided to extend knowledge. The project believes that the number of 
professionals is sufficient to carry out the activities. 
 
G.4.3 Document key technical skills that will be required to successfully implement the 
project and identify members of the management team or project partners who possess the 
appropriate skills. 
 
Green Resources has a well qualified and experienced management team in place to ensure that the Idete 
Forest Project is implemented effectively. The company has senior local management with a track record 
in planting, forestry and carbon operations, which are also supported by the management team at GRAS, 
who interact with them remotely, and visit the plantations regularly.  
 
 
Table G.4.3.1: Overview of key staff, their education, experience and responsibility within GRAS. 
Name and Job Title  
 

Summary of responsibilities, education and experience 

Mads Asprem 
Managing Director 
GRAS 
 

Responsibilities: Founder of Green Resources in 1995. Chairman 2004-6, Vice 
Chairman since 2006. Took over as Managing Director of Green Resources in 
2006. 
 
Education: BSc in Economics Wharton School, USA, 1982. MBA University of 
Chicago, 1987. 
 
Work Experience: First VP, equity analyst and head of the global forest 
products and paper research team at Merrill Lynch 2000-2005. Managing 
Director and head of forest products and paper global research team of Morgan 
Stanley 1991-2000. Equity analyst CSFB 1990-1991. 
 

Olav Bjella, Director 
Forest Resource 
Management GRAS 

Responsibilities: In charge of the technical plantation development including 
support functions as seed procurement, nursery development, research, mapping, 
inventories and monitoring. Also in charge of FSC Certification, biological assets 
valuation and plantation reporting to the CEO and Board of Directors. 
 
Education: M.Sc. from the Norwegian University of Life Science from 1990 
 
Work Experience: 20 years management and consultancy experience from 
Norway and East Africa. 

Maria Spink 
Carbon Markets 

Responsibilities: Joined GRAS from June 2007 – June 2010 with responsibility 
for the Carbon Certification team, and sale of carbon credits. 
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Carbon Director GRAS  
Education: MSc in Economics and Politics at the School of 
Economics, Helsinki Post Graduate Diploma in Geneva 
 
Work Experience:  
1983-85 Assistant Lecturer at the School of Economics in the Department of 
Economics  
1985-1990 capital markets group at Union Bank of Finland, Helsinki  
1990 -2007 worked in capital markets and investment banking in London, mainly 
in positions related to Nordic client coverage 
 

  
Nicholas Embden 
Carbon Certification 
Manager, GRAS 

Responsibilities: Responsibilities: Oversees the carbon certification process for 
GRAS, as well as the marketing and sale of carbon credits from GRAS’ forestry 
portfolio of carbon projects. This includes managing the research and writing of 
PDDs, the validation process, implementation of monitoring plans and  reporting, 
and verification.  
 
Education: Holds a Masters in Environmental Technology specialising in 
Ecological Management from Imperial College London, UK, and an 
undergraduate Masters in Chemistry with Industrial Experience from Bristol 
University, UK. 
 
Work experience: 3 years’ experience in the forest carbon market sector 
 
• Joined GRAS in 2009 
• Peruvian Amazon Research Insititue (IIAP) 2009 
• Ecosecurities 2008 
• Royal Bank of Scotland 2006-2007 
 

Moses S. Ngegba 
Carbon Certification 
Manager GRL 

Responsibilities: Coordinates and supervises carbon certification processes for 
Green Resources in Tanzania including CDM, CCBA and VCS. Activities 
involve preparation of documentations relating to carbon certification including 
compilation of PDDs, preparation of PINs and general management of staff. 
 
Education:  
PhD Forestry, majoring in agroforestry and sustainable agriculture and MSc 
Forest influence and productivity- Mzumbe University, Tanzania; BSc 
Agriculture- University of Sierra Leone. 
 
Work experience: 
- Joined GRL- Tanzania- January 2008 
- Director of Community Development: Assemblies of God Church, Tanzania, 
(2006 -2007) 
- Research Fellow: Sokoine University of Agriculture, Tanzania (1999 – 2005) 
- Conservator of Forest: Division of Forestry, Ministry of Agriculture and 
Forestry, Government of Sierra Leone (1994 – 1998) 
- Project Manager:- Bread of Life Project, Freetown, Sierra Leone (1992 – 1994) 

Aron Laizer 
Project Manager Idete 
Forest Project, GRL 

Responsibilities:  
Manages human resource and coordinates project operations and preparation of 
documentations pertaining to forest management of UFP. 
 
Education: Forest Diploma from Forestry Training Institute, Olmotonyi in 
Arsuha, Tanzania. 
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Work experience:  
- Joined GRL in 1997 
- Have more than 25 years experience in Forest extension, both government 
forest plantation and private land plantations.  

Vincent Nambombe 
Planning Manager, 
GRL, Tanzania 

Responsibilities:  
Planning and monitoring of project operations including the preparation of forest 
management plans for GRL and implementation of mini EIA (environmental 
impacts assessment); participates in land acquisition processes and community 
support and development activities of projects communities. 
 
Education:  
BSc Forestry (Hons)- University of Dar Es Salaam; Diploma in 
Training/Research in Agroforestry, ICRAF, Nairobi; Certificate in Planning and 
Implementation of Forest Projects for Developing Countries- Helsinki, Finland; 
Certificate of Training Techniques Course in London, UK. 
 
Work experience:  
- Joined GRL in 2004 
- Consultant:- in Energy, Environment and Land Use activities (2002- 2003) 
- Plantation Manager:- Escarpment Forestry CO. Ltd (1997-2002) 
- Technical Advisor/Specialist:- in agroforestry and forest conservation:- Lushoto 
District, Tanga Region and Mbinga district, Ruvuma Region (1987-1994) 
- Forest Planning Officer: - Forest Department, Ministry of Natural Resources 
and Tourism,  
Dar Es Salaam (1983-1986) 
- Lecturer:- in Forest Management and Wood Technology:- Forestry Training 
Institute, Olmotonyi, Arusha (1977-1983) 
 

Sangito Sumari 
Managing Director, GRL 

Responsibilities:  
Overall in-charge of GRAS operations in Tanzania, managing human and 
material resources. 
 
Education:  
M.Sc. in Community Development, Southern New Hampshire University, USA. 
B.Sc in Forestry, Sokoine University og Agriculture. 
Diploma in beekeeping, Tabora, Tanzania. 
 
Work experience:  
- Joined GRL in August 2008 as Managing Director. 
- Manager Director of Sao Hill Forest Plantation, Tanzania (2 years) 
- Project Manager, Kilimanjaro Forest Plantation, Tanzania (10 years) 
- Lecturer, Forest Training Institute, Olmotonyi, Tanzania (7 years) 
 

 
Although the project participants rely on in house staff, GRL also collaborate with local and regional 
forestry department/agencies, namely; Sokoine University of Agriculture, University of Dar es Salaam, 
Division of Environment, National Environment Management Council, Sao Hill Forests Project, 
Department of Forestry and Beekeeping, Tanzania Forestry Research Institute, Kenya Forestry Research 
Institute, Tanzania Tree Seeds Agency, Tropical Pesticides Research Institute and local NGOs. These 
partner organizations assist the GRL team through the provision of technical consultation and guidance as 
needed, including training, quality control checks and technical inputs for the preparation and 
implementation of the proposed project activity. Project participants will also seek advice from local, 
national, and international forestry and sustainable forest management experts where required.  
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G.4.5 Document the financial health of the implementing organization(s). 
 
The proposed project activity is developed, implemented and managed by Green Resources Ltd., a 
Tanzanian registered subsidiary company wholly owned by Green Resources AS, from Norway, which is 
providing primary financing. Due to equity private placements, the company is currently enjoying good 
solvency, guaranteeing that its long-term expansion plans and targets can be accomplished. GRAS’ 
financial health it substantiated through its annual reports34,35  
 
 

G5.  Land Tenure  
  
G.5.1 Guarantee that the project will not encroach uninvited on private property, 
community property, or government property. 
 
The project area is legally leased to GRL from the government, following the consent of the local 
communities through a clearly defined process executed at the local, district and national level (i.e. using 
bottom-up approach). The project boundary has been mapped and demarcated by beacon as a requirement 
for the transfer of land title in Tanzania, and the boundaries are defined by the local community 
authorities and verified and approved by the district authorities. The project implementation shall be 
confined within the project boundary which is periodically monitored to ensure that there is no 
encroachment on either community, private or government land. The lease period is fixed for 99 years 
without provision for renewal. 
 
G.5.2 Guarantee that the project does not require the relocation of people or any relocation 
is 100% voluntary and fundamentally helps resolve land tenure problems in the area. 

 
The area was largely abandoned prior to the project inception, with the exception of eight families 
practising small-scale farming. During early stages of negotiations these families were consulted by the 
company after confirmation by the local community authorities, and amicably compensated and moved 
with their activities with free consent to other lands close by their homes in neighbouring villages. The 
relocation of these eight families and their activities has been documented by the company and shows 
how the families were compensated. Furthermore, the small area where they did practise their activities 
(not more than 10ha) is not included in the CDM project boundary. The whole process is in accordance 
with the procedures for land lease in Tanzania, so no conflict over the use of the resource is anticipated, 
as the process ensures involvement of all part 
 
G.5.3 Describe potential “in-migration” of people from surrounding areas, if relevant, and 
explain how the project will respond: 
 
The project gives priority for employment to people from the local villages. This is defined in writing in 
the agreement with the communities. As such, employment is only offered to people from outside those 
villages if there are enough employment opportunities. This is likely to limit ‘in-migration’ as people will 
only come if they know they will receive a job. In the case that more workers are needed for temporary 
period (such as planting season), this need can be met by first hiring villagers from the local communities, 
then workers from outside.  
 

                                                 
34 Green Resources Annual Report 2008, Company Report 2009;  
35 GRAS Annual Report 2007 
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G6.  Legal Status  
  
G.6.1. Guarantee that no laws will be broken by the project: 
 
GRL is registered with the Tanzania Investment Centre (TIC) as a Tanzanian company. All the processes 
for land acquisition follow the government legal procedures. GRL accords all the national and 
international legal requirements and the FSC Principles and Criteria. The Tanzania Environmental Policy 
in its precautionary approach insists that before any implementation of land-based projects, an 
environmental impact assessment must be carried out to identify any adverse impacts and take 
precautionary measures to the proposed activities. GRL accords all the national and international legal 
requirements including environmental audit regulations from 2005. The project also applies ISO 9001 
and 14001 procedures of Environmental Management Systems and the principles of the Forest 
Stewardship Council (FSC)36. 

 
G.6.2. Document that the project has, or expects to secure, approval from the appropriate 
authorities: 
 
GRL holds letters of approval for environmental and socio-economic impact assessments from both the 
National Environment Management Council (NEMC) and Tanzania Investment Center (TIC). In addition, 
final confirmation from the President`s office has been obtained for the land lease, which has been made 
available to the DOE. 
 

G7.  Adaptive Management for Sustainability (optional) 
  
G.7.1 Demonstrate how management actions and monitoring programs are designed to 
generate reliable feedback that is used to improve project outcomes. 
 
Green Resources believes that local and community participation in making management decisions and 
planning is essential to generate positive socio- economic outcomes.   As such, the project is developing 
community monitoring plans for each project37. This monitoring is based on questionnaires on both 
household and village level, to collect information on changes in livelihood and wellbeing in a 
quantifiable manner. The community monitoring plan is based on the GRAS Community Monitoring 
Guidelines that was developed by an external expert38 in May 2010.  Following this, the expert also 
conducted a one week practical and theoretical internal training for all GRAS’ community development 
officers in October 2010.  
 
There is also a biodiversity monitoring plan in place39. The monitoring of the biodiversity shall capture 
necessary information on variability, diversity and abundance of species and biodiversity that could 
potentially be impacted by the project activities. Any detected negative changes shall be reported to the 
management who will then take action to mitigate the impact and put in place new measures to prevent 
future similar impacts. 
 
Reforested lands shall be monitored for confirmation of the information provided regarding site 

                                                 
36 FSC certification for Idete was obtained in July 2010. 
37 GRAS Companywide Community Monitoring Guidelines. 
38 Mr Raymond Mariki, Rayma Buisness Consulting. 
39 GRL Biodiversity monitoring plan (2010) 
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preparation and planting. Survival of planted seedlings is checked within 2-3 weeks of planting, and 
replacement of all dead seedlings is done in the same planting season. The final survival assessment is 
conducted using temporary sampling plots established just before the following planting season. If the 
survival rate is lower than 80%, beating up is carried out during the following planting season. 
Information of species and planting for each stratum and sub-stratum shall be recorded on each 
planting/seedling event, and are stored in respective compartment folders as well as electronically in 
Micro Forest40. 
 
The forests are managed according to the description in the forest management plan and in a way that is 
consistent with the approved methodology. Monitoring of the following management activities is carried 
out from year four after the plantation establishment through until the end of the rotation (please refer to 
the monitoring plan, Annex 2)  
Every three months, local stakeholders are invited by the project to meet and share information on 
failures and achievements, weaknesses and strengths. It allows for expression of their views, concerns 
and opinions. This feedback helps to improve management. This is clearly agreed between the Company 
and the Idete villages, and documented in an agreement form41. Evidence on stakeholder meetings to 
exchange information and experiences has been documented42. 
 
G.7.2 Describe the management plan for documenting decisions, actions and outcomes and 
sharing this information with others within the project team, so experience is passed on 
rather than being lost when individuals leave the project. 
 
The management plan for this project is in place, and is open to anyone for review. All management 
decisions pertaining to project development are documented in the management plan. The planning 
department, based at GRL Head Office in Mafinga, is responsible for identifying relevant information. 
The development of the management plan involves views and comments from the stakeholders and relies 
upon local conditions, available facilities and the latest technologies. The company believes in active 
participation; hence such informative collection methods as PRAs, interviews and open discussions shall 
encourage local stakeholders to participate and make an impact on the development and design of the 
management plan. Stakeholder’s interests, opinions and concerns collected through the above mentioned 
methods are given high consideration in preparation and updating of management plan. All the 
plantation’s management decisions and prescriptions are documented in a transparent manner and 
archived. The project management team and other staff participate in the development and have access to 
this document; they are fully informed of the progress with regards to the plans.  
 
The management plan is not fixed; it is subject to changes with the existing local climatic and 
administrative conditions. When the management plan is approved, the Project Manager shall read a 
summary of the plan to the employees and the plan shall be distributed, in its full version, to the village 
office. 

                                                 
40 Micro Forest is a internet-based integrated plantation and natural resource management system. It encompasses the entire life 
cycle of forestry operations and includes modules that manage inventory, modelling, planning, scheduling, operations and 
logistics. 
41 Agreement form between GRL and the Idete Communities, Mufindi District, Iringa Region, on proposed project activities 

(November, 2008). 
42 Stakeholder`s meeting minutes facilitated by Ussiri & Mwakalabo (Feb 2008); Stakeholders Workshop Report prepared by 

Omary (Oct 2008); Stakeholders consultation, training and awareness on GRL activities report by Nambombe, Kimey & Msilu 

(Nov 2008); PRA on Idete Management Plan prepared by Nambombe & Omary (July 2008); PRA on GRL projects prepared by 

Msilu, Maginga & Kimey (Dec 2008); Stakeholder`s consultation report from Uchindile, Mapanda and Idete facilitated by 

Omary, Msilu & Pima (2009). 



 

Page 48 of 109 
 

 
The project proponents shall strive to meet the goals as documented in the management plan. Any 
deviations resulting from external causes (climate variability, new technology) shall be regularly 
documented and updated in the management plan (see section G.3.7 in this PDD for documentation and 
transparency policy).  
 
G.7.3 Demonstrate how the project design is sufficiently flexible to accommodate potential 
changes and that the project has a defined process in place to adjust project activities as 
needed. 
 
The proposed project will be implemented following the management plan. The management plan will be 
updated on a regular basis in line with changes in the underlying project situation, and will incorporate 
improvements as necessary. Stakeholders are welcome to share their views and give suggestions to the 
management plan. During the implementation of the project, the observed and the expected results will be 
compared, which will help in monitoring the activities. Any deviations shall be recorded and updated in 
the management plan accordingly.  
 
The company has in place a SOP for how to manage and update documents, including the management 
plan - please refer to SOP Procedure 4 “Documents Management and Updating”. 
 
G.7.4. Demonstrate an early commitment to the long-term sustainability of project benefits 
once initial project funding expires, including e.g. a new project; securing payments for 
ecosystem services; promoting micro-enterprise; and establishing alliances to continue 
sustainable land management. 
 
GRL is funded by private investments, initially by Green Resources AS. Commitments to support 
community projects will be sustained throughout the project lifetime. The project developer will derive a 
dual income in the long term from the sale of timber and tCERs under the CDM. Green Resources 
business model is for sustainable reforestation following FSC principles, with reforesting occurring 
immediately after harvesting. Green Resources has a 99 year lease of the land. The rotation age for the 
trees is 25 years and crediting period is 20 years with two renewable periods. The management plan 
indicates long-term stewardship beyond the tenure of the first commitment period.  
 
Ownership and management as documented in the Management Plan 
 
Land in Tanzania is by law ‘state property’ and can only be leased from the Government for a specific 
period and in consultation with and approval by the local communities within whose jurisdiction the land 
lies. The land areas of this project were under customary law occupied by villages owning the land but 
remained idle. The project participants is following all procedures and steps laid down by the government 
of Tanzania under the Ministry of Lands and Human Settlements for acquisition of the discrete land areas 
for a 99 year lease. 
 
GRL has obtained District approval and an offer for a long term lease from the Ministry of Lands for a 
long term lease for the discrete areas of land from the Government for the purpose of reforestation. 
Benefit provision for the local communities such as job creation and community support have been 
agreed in addition to direct annual payments to the government for the lease of the land. As the future 
legal leaseholder for the land GRL has the exclusive rights to accumulated CERs. This is to say that the 
holder of the Title Deed of the land (whose name is the Title Deed) has right to the proceeds of the land. 
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G8.  Knowledge Dissemination  
  
G.8.1. Describe how they will document the relevant or applicable lessons learned: 
 
All activities related to IFP are documented through written reports, including activities such as 
fieldwork/inventories, awareness raising, community meetings and training workshops. The project 
participants have in addition developed forms for documenting “lessons learned”43. All notable lessons 
learned in the forest project shall be documented on-site into these forms and held at the project 
manager’s office. 
 
G.8.2. Describe how they will disseminate this information in order to encourage 
replication of successful practices:  
 
Various research projects have been carried out prior to and during the implementation of the forest 
project. The research undertaken will have far reaching impacts. These include botanical and ecological 
surveys, pest and diseases assessments, soil and water quality/quantity assessments and socio-economic 
assessments44. GRL either employs external agencies or professional senior staff to undertake such 
surveys, studies and assessments. External agencies include Orgut consultancy and Environmental 
Association of Tanzania, (ENATA). Other consulted institutions are Tanzania Tree Seed Agency (TTSA), 
Kenya Forest Research Institute, (KEFRI), Rufiji Water Basin Office, Iringa Regional Water Office and 
Sokoine University of Agriculture (SUA) to measure water and soil quality and quantity. Meteorological 
stations have been installed to collect weather data including precipitation patterns. 
 
GRL strives to reinforce its collaboration with forestry research related institutes. Furthermore, the 
company has commissioned its own research department headed by professional senior staff on forestry 
and seeds to carry out research on: tree species, site suitability and biodiversity. The company hopes that 
this shall ensure smooth investigation, and prevent or minimize possible disease and pest outbreaks. 
Introduction of new exotic tree species brought to the project area are planted on trial basis and their 
performance assessed, considering impacts to the biodiversity growing concurrently before large scale 
planting occurs (please refer to the monitoring report). 
 
Through “lesson learned”forms held at the project manager’s office, all notable lessons in the forest 
project shall be documented on-site and disseminated through seminars and meetings as well as when 
external experts, guests and other parties visiting the project. During the annual plantation party, 
presentations on the company’s progress during the preceding year as well as training on diseases and 
fires are done (see attached documents on training).  
 
From time to time, GRL and GRAS offer staff the chance to participate in both national and international 
conferences. Apart from the training plan, training is also documented in the Management Plan. Other 
evidence on previous training session are also available45. Further workshops and trainings on RTEs46, 

                                                 
43 Green Resources Ltd. “lesson learned form” (LLF). 
44 All these studies are provided to the DOE and referred to earlier and later in this PDD. 
45 Stakeholder`s meeting minutes facilitated by Nambombe, Kimey & Msilu (April 2008); Stakeholders Workshop 

Report prepared by Omary (Oct 2008) 
46 Training on rare, threatened and  endangered (RTE) species, invasive species and high conservation value (HCV) 

forests (2008);  
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certification issues47 and fires48 have been conducted covering a wide variety of local communities. 
Technological transfer from one project to another shall be encouraged through Project Managers` 
meetings within the GRAS group of companies. This involves sharing field experience from various 
projects, not only in Tanzania but elsewhere in East Africa where GRAS is operating. For the forest 
projects themselves there is a formalized schedule where the project manager chairs meetings to discuss 
with staff and workers on-going matters. At these meetings, the project manager shares information on 
any new lessons learned. Experience from project activities is documented and archived for the future49. 
 
The majority of field workers at the project are from the local community. Training is provided to the 
staff to enable them to carry out their role at the plantation. The training that has been given so far (2008) 
includes; fire control in community woodlots, nursery and operations for establishing exotic and 
indigenous tree species, increasing the company workers’ awareness of what type of species are in the 
RTE category, which ones are invasive and on the `High Conservation Value (HCV) Forest` as well as 
training on tree diseases and poisonous mushrooms. In addition, GRAS has become a member of ABCT50 
which provides advisory, training and workshops to GRAS employees about HIV/Aids from time to time. 
This means that training on social aspects such as health, including HIV/AIDS and Malaria, is being done 
in collaboration with ABCT and selected peer educators in each village. GRL is also distributing free 
copies of a local bi-monthly magazine that teach about HIV/Aids prevention, healthy lifestyles, gender 
equality and community engagement51.  
 
In 2008, two meetings were conducted at Ismila Hotel in Iringa Municipal and Makambako Township. In 
August 2007, communities from Lindi Region visited the project for learning various technical issues 
developed by the project.  
 
Stakeholders have been identified and they are invited every three months to discuss on company 
progress and suggestions are taken into consideration. Presentation to academic institutions and 
government agencies has been done. University students from Sokoine University of Agriculture are 
invited every year. It is desirable that the information they acquire shall be disseminated to other locales 
over the nation. Expertise from other sides of the world is also invited to see what the project is doing and 
they also present their views to the company. This sharing of information helps to improve skill building 
among staff in the execution of their activities. 

 
 
 
 
 
 
 
                                                 

47 Stakeholders’ consultation, training and awareness on the GRL activities facilitated by Nambombe, Kimey & 

Msilu (Nov 2008); Stakeholder`s consultation reportfrom Uchindile, Mapanda and Idete facilitated by Omary, 

Msilu & Pima (2009). 
48 Training on Fire Fighting in GRL projects facilitated by Division of Forestry and Bee keeping, Ministry of 

Natural Resources and Tourism. (Aug 2009); Fire training by Iringa fire brigade (Dec 2009) 
49 Lessons learned form for Idete Forest Project is attached.  

50Aids Business Coalition in Tanzania (www.abctz.org) 
51 Si Mchezo! -magazine by the local NGO Femina HIP (to learn more http://www.feminahip.or.tz/products/si-mchezo.html) 
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III. CLIMATE SECTION 
 

CL1. Net Positive Climate Impacts  
 
 
CL.1.1 Estimate the net change in carbon stocks due to the project activities. The net 
change is equal to carbon stock changes with the project minus carbon stock changes 
without the project (G2). Alternatively, any methodology approved by the CDM Executive 
Board may be used. Define and defend assumptions about how project activities will alter 
carbon stocks over the duration of the project or the project accounting period. 
 

The estimates of the actual net GHG removals by sinks in the project activity are based on the carbon stock 
change in above ground and below ground biomass as estimated using equations described in Section II.5 
of the approved methodology. The changes in carbon stocks in the living biomass pool are estimated based 
on the changes in carbon stocks of the living biomass of trees (gain and losses) minus increase in emissions 
of GHG within the project activity boundary. Carbon stock changes in pools of soil organic matter, dead 
wood and litter are not accounted as part of the net GHG removals by sinks.  
 
Treatment of pre-existing vegetation 
 
The project also complies with EB 50, annex 21 such that GHG emissions from removal of existing 
vegetation due to site preparation are insignificant.  The project meets the criterion a) + c) below that GHG 
emissions from felling, clearance, decay or burning of existing woody biomass during site preparation are 
insignificant:   
 
(a) It can be demonstrated (e.g., as a part of developing the baseline scenario) that fire due to natural or 
anthropogenic causes is a common occurrence in the proposed A/R CDM project area and also that such 
fire has occurred at least once in the last 10 years; 
 
(c) The baseline scenario is degrading land involving decline in woody vegetation cover. 
 
In relation to criteria a) fire is very common within the project boundary in the business as usual scenario 
and has resulted in the majority of woody species being killed and/or cleared at least once within the 
proposed project boundary within the 10 years prior to project commencement. The annual fire regime 
kills any immerging seedlings, and seeds that fall among tall grasses are either prevented from germinating 
or suppressed as they immerge. This is evident by the complete absence of saplings and the presence of 
burned stems of trees and saplings.  
 
The latest version of the “Tool for the identification of degraded or degrading lands for consideration in 
implementing A/R CDM project activities” (version 01, EB 41, Annex 15) is applied for demonstrating that the 
lands are degraded and degrading. The procedure to implement the two-stage approach is followed, where 
option ‘c (i)’ is applied- that is, ‘direct evidence based on selected indicators of land degradation’ through 
conducting a visual assessment of the state and condition of the indicators. This reveals reductions in topsoil 
depth in most areas, gullies, mudslides and landslides as shown in figure G.2.2.a.4.  In addition, the low levels 
of soil organic carbon content, the absence of regeneration as well as the presence of dead and burned saplings 
and trees/shrubs indicates that the natural and anthropogenic drivers of degradation, notably annual fires regime 
are still active.   
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The photo below (figure CL.1.1.1) was taken shortly after a fire swept through in September 2008. In 
relation to c) that the baseline scenario is degrading land involving decline in woody vegetation cover 
please see the explanation given for meeting EB 46, annex 16.  
 
The grounds for neglecting soil carbon pool are demonstrated through following the latest version of the tool 
‘Procedure to determine when accounting of the soil organic carbon pool may be conservatively neglected in 
A/R CDM project activities’ (Version 01, Annex 15 EB 33): The project activity complies with the 
requirements of this tool on the following bases: 
 
1. The area does not include organic soils or wetlands. The company SOP, Procedure 20, “Detecting and 
demarcating wetlands”, is followed to delineate wetlands and exclude them from the project area. 
 
2. The rate of loss of carbon stocks in mineral soils due to erosion within the project boundary shall not be 
permanently increased above baseline rates by the CDM A/R project activity, satisfied according to the 
following: 

 
• The removal of existing vegetation during site preparation does not occur on more than 10% of the 
project area. Note, site burning which will be applied in some areas will not include slashing, and 
site burning is a condition in the baseline scenario. 
 
• Soil disturbance associated with site preparation does not exceed 10% of the project area. 
 

Note, strip ploughing which will be employed in some locations at the project for site preparation at IFP 
will be done on land not exceeding 10% of project area. Assuming ploughing will be done on land where 
the slope does not exceed 25 degrees (for environmental and safety consideration), only about 25% of the 
total plantable area will be suitable for strip-ploughed due to the undulating nature of Idete project area. 
With strip width of 1m and strip interval of at least 2.5m, only about 30% per hectare of ploughable areas 
will be ploughed. Hence, 30% of the ploughable area (25% of 5,207ha) is 1,302 ha, which is only 7.5%. 
When ploughable area is considered against total project area of 11,663 ha, only 3.5% of the area will be 
ploughed. Hence, the ploughable area, whether considered in terms plantable area or total project area, will 
be less than 10% soil disturbance. 
 
3. Fine litter will remain on site 
 
II. Changes in the carbon stocks of the mineral soil component of the soil organic carbon pool may be 
conservatively neglected because the project area is degrading grassland.  
 
Finally, in accordance, with the methodology carbon stock changes caused by trees actually present in the 
planned project area can be accounted for as zero. This is because the pre-project crown cover of trees 
within the project boundary is less than 20% of the threshold for crown cover reported to the EB by the 
host Party. In the case of Tanzania assuming a 30% conservative crown cover, this would mean 6%. The 
lands within the project boundary are below 6% crown cover, as evidenced from IKONOS imagery (Figure 
G.2.2.a.2), and  figure G.1.3.1, G.1.3.2 and G.2.2.a.3 in this PDD.. Trees are very low density, meaning the 
crown cover is below this amount.  
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Figure C.1.1. 1: Photo of burnt area at Idete Forest Project in an unplanted area taken 
September 2008 

 
According to paragraph 35, EB 42 and paragraph 37, EB 44 increase in emissions of GHGs resulting from 
fossil fuel combustion in A/R CDM project activity can be neglected in A/R baseline and monitoring. 
Hence, these are excluded in Idete project baseline emissions. 
 
The project participants will carry out strip ploughing in some areas of the project, but this will not exceed 
the 10% methodology criteria in terms of total area. Also, the project participants will carry out site 
burning during site preparation. Methane emissions from burning of land as part of site preparation are 
determined to be insignificant. Emissions of non-CO2 GHG emissions within the project boundary shall be 
accounted as zero, in accordance with the methodology.  Non-CO2 GHG emissions from burning of the 
trees is negligible as the pre-project crown cover of trees within the project boundary is less than 20% of 
the threshold for crown cover reported to the EB by the host Party. In the case of Tanzania assuming a 30% 
conservative crown cover, this would mean 6%. The lands within the project boundary are below 6% 
crown cover, as evidenced from IKONOS imagery (see figure G.2.2.a.2 in the PDD), and photos. Trees are 
very low density, meaning the crown cover is below this amount.  
 
Emissions from methane are also negligible (less than 2% of CERs, which will be generated from the 
project). Applying equations 28 from the approved methodology showed that even if all the land was 
burned as part of site preparation, the methane emissions would be less than 2% of the CERs the project 
will generate. Running equations 28 revealed that 0.29t CO2e would be generated per hectare as a result of 
methane release from burning for site preparation. When scaled up to the size of the project this equated to 
a total of 1,528 tCO2 e assuming the whole plantable area of 5,207 ha will be burned,  which is only about 
0.095% of total CERs that will be generated by the project activities.  
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The actual net GHG removals by sinks (annual and cumulative) is the carbon stock change in above- and 
below-ground biomass minus the increase in anthropogenic emissions are listed in Table CL.1.1.1 below.  
 
 
Table CL.1.1.1: Parameters used to calculate carbon stocks 
 

Parame
ter 

Tree 
species 

Value Unit Equation 
used in 

Description Source Management 
procedure 

Comments 

BEF 
 

a) Pinus 
patula  

1.352 Dimensi-
onless 

(10), (17) Biomass 
expansion 
factor for 
conversion of 
stem biomass 
to above-
ground tree 
biomass for 
tree species j 

IPCC 
GPG 
LULUCF 
2003 

 Conservative 

b) 
Eucalyp
tus 
saligna 

2.053 

CF 
 

a) Pinus 
patula 

0.5 t C t-1 
d.m. 
 

 (10), (17)  
 

Carbon 
fraction of 
dry matter for 
species of 
type 
 

IPCC 
default 
value 

N/A 
 

Conservative 

b) 
Eucalyp
yus 
saligna 

0.5 

D 
 

a) Pinus 
patula 

0.45 t d.m. 
m-3 
 

(10), (17) Basic wood 
density for 
given species 
 

National 
and 
species-
specific  

N/A 
 

Basic wood 
density for 
specific 
species 
 

b) 
Eucalyp
tus 
saligna 

0.854 

R 
 

a) Pinus  
patula 

0.32
55 

kg 
d.m.yr-1 
(kg 
d.m.yr-1 
)-1 
 

(11), (18) Root-shoot 
ratio 
appropriate 
for biomass 
stock, for 
species 
 

Table 
3A.1.8 10 
of the GPG 
LULUCF 
2003 

N/A 
 

Conservative 

b)                                                                                                                           
Eucalyp
tus  
Saligna 

0.35
56 

 
Changes in carbon stocks: 
 
Verifiable changes in carbon stocks of living biomass of trees occurring annually is estimated using 
Equation16 of the selected approved methodology.  
 

                                                 
52 Taken from Table 3A.1.10 of the GPG LULUCF 2003. Value taken for Tropical Pine 
53 Teobaldelli et al, 2009, Generalized functions of biomass expansion factors for conifers and broadleaved by 
stand age, growing stock and site index, Forest Ecology and Management VOl 257 pp1004-1013 
54 Taken from the book ‘The Commercial Timbers of Tanzania’ by J.M.Bryce revised edition of 1999. 
55

 Taken from Table 3A.1.8 10 of the GPG LULUCF 2003. Mean value taken from the Conifer Forest/Plantation category 
with aboveground biomass (t/ha) of 50-150. 
56

 Taken from Table 3A.1.8 10 of the GPG LULUCF 2003. Mean value for Eucalypt Plantation taken for 

biomass of 50-150 t/ha.  

 

 



 

Page 55 of 109 
 

Following AR-AM0005 Version 4, changes in the carbon stocks  is estimated using equations 15,16 and 
17. Tree biomass per unit area is calculated using the Biomass Expansion Factor (BEF) Method applying 
equations 17-20.  Specifically, annual increase in living biomass is predicted through commercial volume 
estimates using projections from growth and yield models developed from eucalyptus and pine, combined 
with biomass expansion factors which convert from commerical volume to total biomass.  The growth 
and yield model from Sao Hill Forest Plantation (SHFP) are used to project the growth of the plantations. 
Sao Hill Forest Plantations are government plantations which are located in similar climatic conditions as 
those of the project. In the absence of project and regional specific parameters during PDD preparation 
for biomass expansion factors (BEF), wood density (D), carbon fraction (CF) and root to shoot ratio (R), 
the project participants made use of default values from the GPG LULUCF 2003 (Table 3A.1.10) and 
other relevant regional peer reviewed published literature as given in Table CL.1.1.1. The project 
participants made use of the following BEF in the carbon model: pine 1.3 and eucalyptus 2.0. Table 
CL.1..1.1 above summarizes the variables used in the equations.  
 
The parameters as listed in Table CL.1.1.1 fall within the range provided by the GPG LULUCF 2003 
(Table 3A.1.10).  
 
The final calculation of new anthropogenic GHG removals by sinks is calculated following equations 34 
to 36.  
 
During ex-post calculations, the growth data (standing volume per hectare) will be collected and 
converted into biomass through the use of wood density, biomass expansion factors and root to shoot 
ratio, using equations and steps described in the methodology.  

 
Table CL.1.1.2: Estimation of actual net GHG removals by sinks and estimation of actual 
net anthropogenic GHG removals by sinks 
 

Year 

Estimation of 
actual net GHG 

removals by 
sinks (tonnes of 

CO2 e) 

Estimation of net 
anthropogenic GHG 

removals by sinks (tonnes of  
CO2 e) 

2006 0 0 
2007 0 0 
2008 0 0 
2009 30,697 30,692 
2010 65,597 65,585 
2011 78,047 78,033 
2012 110,790 110,771 
2013 208,867 208,832 
2014 231,978 231,939 
2015 248,851 248,809 
2016 351,805 351,745 
2017 258,545 258,501 
2018 154,386 154,360 
2019 122,168 122,147 
2020 88,521 88,506 
2021 -37,715 -37,715 
2022 -15,932 -15,932 
2023 -182,702 -182,702 
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2024 -111,613 -111,613 
2025 -31,447 -31,447 

Total  
(t CO2-e) 

1,570,841 1,570,509 

 
 
CL.1.2 Factor in the non-CO2 gases CH4 and N2O to the net change calculations 
(estimated in CL.1.1.) if they are likely to account for more than 15% (in terms of CO2 
equivalents) of the project’s overall GHG impact. 
 
Non-CO2 gas emissions are considered negligible and count for well under 15 % of the overall GHG 
impact. Please refer section G.2.2.b of this PDD. 
 
CL.1.3 Demonstrate that the net climate impact of the project (including changes in carbon 
stocks, and non-CO2 gases where appropriate) will give a positive result in terms of overall 
GHG benefits delivered. 
 
Implementation of the project is expected to give positive climatic impacts to the area. The forest cover 
will contribute to a reduction of GHG emissions by acting as carbon sinks, sequestering more than 1,5  
million tCO2e (net).  

 

CL2. Offsite Climate Impacts (“Leakage”)  
  
CL.2.1 Estimate potential offsite decreases in carbon stocks (increases in emissions or 
decreases in sequestration) due to project activities.  
 

Following the tool for the estimation of GHG emissions related to displacement of grazing actvities in A/R 
CDM project activity, since no animals are displaced from the project area it is assumed that no leakage 
caused. This conclusion is reached in the first step of Figure 1 of the tool. 
 

According to EB 42 & 44, fossil fuel combustion is no longer considered as a form of leakage, which is 
reflected in this methodology in its 4th version. There is no leakage due to activity displacement, including 
pre-project grazing activities occurring at the Idete Forest Project. The CDM project area were not used by 
local communities pre-project inception.  Given the distance of the project area from Idete Village, and 
plentiful sources of fuelwood in a close vicinity to the village, the project area is not considered a source 
area for fuelwood57. The project participant shall also ensure interested locals are assisted to establish 
woodlots. Leakage is assumed to be zero at the Idete Forest Project.  

 
CL.2.2 Document how negative offsite impacts resulting from project activities will be 
mitigated and estimate the extent to which such impacts will be reduced. Estimate the 
extent to which the negative offsite impacts will be reduced adequately. 
 
As explained above, the project does not expect negative offsite impacts as a result of project activities. 
The project shall rather produce positive impacts outside the project boundary by sequestering a huge 
amount of CO2 as a result of the establishment of community woodlots as part of the free seedling give-
away programme which the company is offering. Also the fire education campaigns will help to reduce 
emissions from forest burning.  
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In accordance with government regulations and investment procedures, the project participant is required to 
obtain approval for the environmental aspects of its project activity from NEMC (National Environment 
Management Council) of the government of Tanzania. This involves conducting a thorough study on the 
environmental impacts as well as impacts on biodiversity and natural ecosystem. The environmental and 
socio-economic analysis was conducted in one exercise in accordance with the national standards laid down by 
NEMC to avoid or minimize any potential detrimental impacts of the project and to optimise the project 
design. The original EIA/SEIA presented to the government was for two plantations, namely Idete and 
Mapanda Forest Projects, but here we summarize information relevant to Idete only; 
 
Methods/tools applied 

• The ‘Environmental Impact Assessment’, ‘Audit Regulations’ and the ‘Forestry Act of 2002’ 
requirements were used as key guides during the study. 
• Meetings, interviews, discussions and field surveys were also used to obtain information in the 
study areas and environmental concerns raised by stakeholders were noted and addressed in the 
study together with impacts and mitigation measures, environmental monitoring plan and 
management prescriptions. 
 

The EIA/SEIA has been made available as supporting information to the DOE as required. Please see section 
G.2.4 in this PDD for supplementary information, list of possible negative impacts and mitigation measures. 

 
CL.2.3 Subtract any likely project-related unmitigated negative offsite climate impacts 
from the climate benefits being claimed by the project: 
 
No likely unmitigated impacts as a result of the project are foreseen, this is due the project design. Any 
impacts to the project shall be identified by the monitoring plan and checked accordingly., See section 
G.2.4 in this PDD and the monitoring plan for supplementary information. 
 

CL3. Climate Impact Monitoring  
  
CL.3.1 Have an initial plan for how they will select carbon pools and non-CO2 GHGs to be 
monitored, and the frequency of monitoring. Potential pools include aboveground biomass, 
litter, dead wood, belowground biomass and soil carbon. Pools to monitor must include any 
pools expected to decrease as a result of project activities. Relevant non-CO2 gases must be 
monitored if they account for more than 15% of the project’s net climate impact expressed 
in terms of CO2 equivalents.  
 

 
The monitoring of climate impacts will be carried out following the A/R CDM methodology, AR-
AM0005/ Version 04. 
 
Standard operating procedures (SOPs) and quality control/quality assurance (QA/QC) procedure for forest 
inventory including field data collection and data management shall be applied. The project will follow: 
 

• GRAS Standard Operating Procedure ‘Monitoring the Planted Area Boundary, Survival 
Checking and Planting Density’. 

• Work Instructions and Guidelines for Plantation Operations Green Resources Ltd 
• GRAS Standard Operating Procedure for Strip Ploughing 
• The forest planting and management plan, together with a record of the plan as actually 

implemented during the project shall be available for validation or verification, as appropriate. 
 

The following parameters in Table CL.3.1.1 will be monitored in regard to forest establishment. 
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Table CL.3.1. 1: Data to be used for monitoring forest establishment 
ID number Data variable Data unit Measured (m), 

calculated (c) 
estimated (e) or 
default (d) 

Recording 
frequency 

Number of 
data 
points/Other 
measure of 
number of 
collected data 

Comment 

E.1.1.1.01 Compartment 
ID 

Alpha 
numeric 

d Before the 
start of the 
project 

100% Every compartment is 
named by a 
number/number and 
alphabet in case of 
incidence that it has to 
be divided 

E.1.1.1.02 Compartment 
location 

Grid / 
geographical 
units 

m Before the 
start of the 
project 

100% Using GPS to locate 
geographical 
coordinates 
of the compartment 
boundary before start 
of 
the project 

E.1.1.1.03 Compartment 
size 

Ha c Before the 
start of the 
project 

100% Calculated from the 
geographical points 
collected by GPS 

E.1.1.1.04 Area of stratum Ha C Before the 
start of the 
project 

100% Calculated from the 
geographical points 
collected by GPS and 
stratification 

E.1.1.1.05 Compartment 
composition 

Name of tree 
species 

 Before the 
start of the 
project 

100% Tree species planted 
per compartment noted 

E.1.1.1.06 Area planted 
per stratum 

ha c Before the 
start of the 
project 

100% Spatial extent of the 
planted areas 
determined by the use 
of GPS 

 
Monitoring of forest management activities will be carried out on the following activities: 
 

• Permanent sample plots: will be established in the third year after planting in every 
compartment, GPS readings will be taken at the centre of the plot, determine radius of the 
plot, mark all trees in the plot, take measurements (H, DBH, slope, elevation, geographical 
coordinates), soil analysis, under storey, quantity of dead wood and natural regeneration. 

• Tending practices: tending practices to be implemented will include pruning and thinning 
• Harvesting: harvested area, tree species harvested, etc., will be recorded 
• Natural and anthropogenic disturbances: disturbances leading to forest damage are recorded 

by date, location, species, volume of biomass lost or affected, and preventive or curative 
measures if any, implemented and level of success attained is recorded. 

• Information on forest protection practices: information on protection practices including fire 
breaks, control burning of fire breaks, closure of compartments to prevent activities that 
impact standing biomass are recorded 

• Schedule of replanting, coppicing and other management to ensure land is used for intended 
purpose  
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Table CL.3.1. 2: Monitoring variables for forest management, frequency, and how they will be 
achieved: 

ID  number Data variable Data 
unit 

Measured (m), 
calculated (c) 
estimated (e) or 
default (d) 

Recording 
frequency 

Number of 
sample plots at 
which the data 
will be monitored 
/ Other measure 
of number of 
collected data 

Comment 

E.1.1.2.01 Location of 
permanent 
plots 

degree m In year 3 100% GPS readings are taken 
at the centre of 
the plot, radius 
determined and all 
trees marked in the 
plot 

E.1.1.2.02 Area of 
PSPs per 
stratum 

ha c At 
verification 

100%  

E.1.1.2.03 Area of PSPs 
located in 
stratum 
subjected to 
burning 

ha c At 
verification 

100%  

E.1.1.2.04 Biomass 
stock 
removal per 
ha during 
thinning 

t d.m.ha-1 c Following 
thinning 

100% The biomass removed 
during the thinning 
process to be 
accounted during the 
following year of 
inventory 

E.1.1.2.05 Harvesting 
location 

Degree m Once every 
10 years for 
eucalyptus 
and 20 years 
for pines 

100% Spatial location of 
mature blocks to be 
harvested in a given 
year are prepared in 
GIS 

E.1.1.2.06 Area of harvest ha c Following 
harvesting 

 The harvested areas are 
stored in the GIS 
database and on 
management 
(silviculture) maps to 
determine harvesting 
schedule, by species 

E.1.1.2.07 Number of 
trees harvested 

stems/ha c Following 
harvesting 

100% The volume harvested 
is recorded and tracked 

E.1.1.2.08 Volume 
harvested 

m3 c Once every 
10 years 

100% The volume harvested 
is recorded and tracked 

E.1.1.2.09 Area planted 
following 
harvesting 

ha c Following 
harvesting 

 The area replanted will 
have its boundary 
marked out and 
mapped, following 
procedures for 
boundary delineation 

E.1.1.2.10 Area allowed to 
regenerate/r e-
sprout 
following 
harvesting 

ha c Following 
harvesting 

 The area replanted will 
have its boundary 
marked out and 
mapped, following 
procedures for 
boundary delineation 

E.1.1.2.11 Area affected 
by diseases and 
pest 

ha c Following 
disease 
outbreak at 

 The area will be 
measured and mapped. 
The damage will be 
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plantation assessed and reviewed 
preverification to 
determine which strata 
it should fall into. 

E.1.1.2.12 Area burnt by 
fire 

ha c Following 
fire 
outbreak at 
plantation 

 The area will be 
measured and mapped. 
The damage will be 
assessed and reviewed 
pre-verification to 
determine which strata 
it should fall into. 

E.1.1.2.13 Location burnt Degree m Once 
following 
outbreak of 
fire 

100% By species 

E.1.1.2.14 Volume of 
biomass lost 
due to fire 

m3 c Once 
following 
outbreak of 
fire 

100% Will be calculated on 
the basis of last 
inventory data. 

E.1.1.2.15 Area re-growth 
after fire 

m2 c Once 
following 
outbreak of 
fire 

100% Will be calculated 
from ground surveys. 

E.1.1.2.16 Fire breaks Date 
checked 

m Annually in 
June (at the 
start of the 
dry season) 

100% Check they are in place 
and vegetation is 
cleared 

 
Information on how geographic coordinates of the project boundary are established recorded and 
archived: 
 
The geographic position of the project boundary is recorded for all areas of land. The geographic 
coordinates of the project boundary (and any stratification inside the boundary) are established, recorded 
and archived. 
 
Monitoring of the project boundary will either be done using direct ground truthing in the field with a 
Geographical Positioning System (GPS) or using remote sensing, or a combination of both. They will 
follow the GRAS SOP for ‘Monitoring the Planted Area Boundary, Survival Checking and Planting 
Density’. 
 
The boundary of the parcels of planted land will be verified using the following procedure: For each 
delineated parcel, the geographic position of the boundary of where actual reforestation activity occurs 
will be surveyed via ground survey using GPS. Or, for each delineated parcel, the geographic position of 
the boundary where actual reforestation activity can be seen will be delineated from remotely sensed 
images using GIS. 
 
In instances where high resolution imagery is acquired, and planted area can be delineated accurately, this 
can be used instead or in conjunction with ground checking of planted area with GPS. The results of ex-
ante delineation will be compared to initial project boundary delineation. Any changes in this boundary 
will be reported to the DOE for subsequent verifications. 
 
If the surveyed boundary falls outside of the originally delineated boundary the eligibility of these lands 
will be justified and the projected baseline scenario demonstrated to be applicable. If project afforestation 
activities are not taking place on lands initially delineated inside the project boundaries or plantings have 
failed, these areas will be excluded from the project and any GHG reduction credits. The project 
boundaries will be modified and reported to the DOE. The total project area will be recalculated by 
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summing the GPS delineated parcel boundaries within GIS. The project boundary will be measured and 
documented in hectares. Detailed maps will be available at the DOE verification. 
 

Table CL.3.1. 3: Parameters to be monitored for project boundary 
ID  number Data variable Data 

unit 
Measured (m), 
calculated (c) 
estimated (e) or 
default (d) 

Recording 
frequency 

Number of data 
points / Other 
measure of 
number of 
collected data 

Comment 

E.1.2.1.01 Project ID Alpha 
numeric 

D Before the 
start of the 
project 

100% The project is given an 
ID reference 

E.1.2.1.02 Project location Alpha 
numeric 

M Before the 
start of the 
project 

100% Using GPS to locate 
geographical 
coordinates of the 
project boundary 
before start of the 
project 

E.1.2.1.03 Compartment 
ID 

Alpha 
numeric 

D Once 
compartmen
t planted 

100% Each planting 
compartment has a 
particular 
combination of tree 
species and year 
planted. Numeric 
series ID will be 
assigned to each 
compartment 

E.1.2.1.05 Compartment 
area 

ha C 5 years 100% Spatial extent of 
actual area of 
compartment 
(spatial size) 
determined in GIS 

 
The methodology requires uncertainty assessment and procedures to reduce uncertainties. 

 
Assessment of uncertainty (Section III.10.a) 
 
The methodology provides methods and formulas for estimating the baseline net GHG removal by sinks, 
leakage, and actual net GHG removal by sinks and net anthropogenic removal by sinks based on IPCC GPG 
for LULUCF, (GPG 2000), as well as the modalities and procedures for A/R CDM project activities. In the 
context of AR-AM0005 methodology, the major sources of uncertainties are related to changes in carbon stock 
in the living biomass pool as a result of natural factors, such as fire and pest outbreaks, as well as changes 
relating to stand variables such as variation in the yield tables, allometric equations, biomass expansion factors 
(BEFs), wood density, and carbon fraction; and the errors contributed by the measurements. 
 
To assess uncertainty from these sources, the methodology recommends the use of Tier 1 methods since theses 
are spreadsheet based. Where there is no significant correlation among data and where uncertainties are 
relatively small, the Tier 1 method shall be used to combine uncertainties based on an error propagation 
equation introduced in GPG (2000), as recommended in the methodology and apply a standard deviation of 
less than about 30% of the mean. The methodology recommends calculating error estimates in terms of 
standard error, standard deviation or range. 
 
The default parameters shall be estimated from expert judgment. The uncertainty is likely to be higher 
compared to locally measured parameters. The error estimates shall be calculated in terms of standard error, 
standard deviation or range in line with the methodology. The uncertainties from the increase in emissions, 
carbon stock in above- and below-ground biomass pools, leakage as well as those arising from field 
measurement, shall be estimated using equation M.53. The total percentage of uncertainty shall be estimated 
using the simple error propagation equation M.54. 
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Table CL.3.1.4 below presents variables, uncertainty and offers explanation from the planned procedures to 
reduce such uncertainty 
 
 

Table CL.3.1. 4: Variables and uncertainty level 
Data (Indicate ID number) Uncertainty level of 

data 
(High/Medium/Low) 

Explain QA/QC procedures planned for these data, or 
why such procedures are not necessary 

E.1.2.01 Plot location Low Random plot verification using GPS to ensure the 
consistent measuring and monitoring of the carbon stock 
change over time 

E.1.2.02 Tree species Low Random verification over the project area to ensure the 
area of each tree species is correctly measured 

E.1.2.03 Age of plantation Low Random verification over the project area to ensure the 
area in terms of plantation age is correctly measured 

E.1.2.04 Number of trees Low Random plot verification 
E.1.2.05 Diameter at breast height (DBH) Low Random plot verification 
E.1.2.06 Tree height Low Random plot verification 
E.1.2.07 Standing volume Low All equations used to calculate this data shall be verified 
E.1.2.08 Wood density Low Data that divert significantly from IPCC default value 
E.1.2.09 Biomass expansion factor (BEF) Low shall be verified 
E.1.2.10 Carbon fraction Low Data that divert significantly from IPCC default value 

shall be verified 
E.1.2.11 Root-shoot ratio Low Data that divert significantly from IPCC default value 

shall be verified 
E.1.2.12 Direct N2O emission of N input Low Data that divert significantly from IPCC default value 

shall be verified 
 
Measures to reduce uncertainty (Section III.10.b) 
The methodology recommends QA/QC plan and standard procedures to be developed and implemented under 
the project with the aim of monitoring and collecting of reliable field measurements. To ensure that the net 
anthropogenic GHG removals by sinks are estimated and monitored accurately, the quality assurance and 
quality control (QA/QC) procedures relating to (1) collection of field data; (2) verification of the data 
collected; (3) data entry and analysis and (4) data storage, are proposed to be implemented. 
 
Quality assurance of field monitoring (Section III.10.b.1) 
The personnel involved in the project monitoring will be trained in data collection and analyses.The data 
collection and organization will be based on the Standard Operating Procedures (SOPs)58 developed for the 
purpose. These SOPs contain provisions for documentation and verification so that continuity in the field 
monitoring is maintained and measurements can be verified. In order to ensure consistency in field monitoring 
and measurements, the team members are trained in all procedures of data collection. The monitoring and data 
collection unit will be organized and the team’s responsibilities are clearly outlined. 
 
Data collection (Section III.10.b.2) 
The field data collection will be verified by undertaking random checks of plots, including their 
remeasurement by a senior member of the monitoring team. In case of errors, these will be corrected and 
recorded for each stratum. The errors identified are recorded as a percentage of errors on all the verified plots 
to estimate the measurement error. Since measurement error contributes to the desired precision levels of the 
plot and stratum level estimates, the team will act with precision in order to minimize the error.  
 
Verification of field data (Section III.10.b.3) 
Each team will re-measure the standing above ground biomass in at least one plot measured by another team. 
During the re-measurement, key items such as location of trees and measurement ofdiameters of each tree in 
the plot will be considered. The results of re-measurements shall be compared and problems identified will be 

                                                 
58 Attached as annex and provided to the DOE 
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resolved immediately. This procedure will be repeated during the field data collection to minimize the errors in 
the field data. 
 
Data entry and analysis (Section III.10.b.4)  
The data entry process shall be reviewed by a senior member of the monitoring team and compared with 
independent data sources to ensure consistency. Regular meetings between the monitoring and data entry 
personnel will be held during the data analysis in order to resolve any anomalies in the field data before its 
analysis. 
 
Sampling design and stratification 
 
Ex-post stratification of the planted area will occur at the time of the first verification event, and subsequently 
prior to proceeding verification events. Ex-post stratification will take into account year of planting, tree 
species, forest management activities/stand development, site index and catastrophic events such as disease 
outbreak and fire. However, an ex ante stratification for the time of first verification in 2012 has been produced 
(figure G.3.3.1), based on species and age cohorts. This will be reviewed and updated as needed in 2012 and at 
subsequent verification if unexpected disturbances occur, or if forest management activities are implemented 
in a way that affects the existing stratification. In terms of ex-ante stratification we have estimated the number 
of PSPs needed for a 2012 verification event based on 6 strata which are as shown in table CL.3.1.5 as well as 
the number of PSPs per strata. PSPs in stands for 1 and 2 years of age in 2012 will not be measured, as the 
trees will not be large enough to accurately estimate biomass. 
 
Permanent sample plots (PSPs) are used for sampling over time to measure and monitor changes in carbon 
stocks of the relevant carbon pools in each compartment. The plots are treated in the same way as other lands 
within the compartment and stratum e.g. in terms of site preparation, weeding, pruning, thinning, harvesting, 
etc. The number of PSPs that will be required to meet the targeted precision level for biomass estimation 
within each stratum is + or – 10% of the mean at a 90% confidence level. This is computed applying the 
equation in the tool for the ‘calculation of the number of sample plots for measurements within the A/R CDM 
project activities.’ The equation presented in Method 1 (samples drawn without replacement) is applied. The 
input parameters are derived from information from actual PSP measurement data from GRL’s nearby older 
plantations at Uchindile and Mapanda. These plantations are growing the same tree species following the same 
management practises. However, the management has improved over time which will mean the Idete Forest 
Project should have improved, and more homogenous growing conditions. As such we have reviewed the 
Uchindile/Mapanda data set and compiled it into strata of species per year, and based estimates for Idete from 
this data, and taking into account expected improved management. The project participants will use circular 
shaped PSPs of 400 m2. The plots will be systematically located with a random start in each stratum or sub-
stratum following the GRAS standard operation procedure (SOP) for generation of PSP coordinates59. See 
Table CL.3.1.5 for calculated number of PSPs and figure G.3.3.1 for their location. 
 
Table CL.3.1. 5: Ex ante calculation of number of PSPs (based on 400 m2 PSPs) for verification in 2012 

 
Ex ante strata Area Number of PSPs 
Pine age 4 and 5 years 469.9 43 
Pine age 3 563.9 24 
Eucalyptus age 6 135.0 10 
Eucalyptus age 5 193.9 10 
Eucalptus age 4 220.7 10 
Eucalyptus age 3 266.7 10 
Total  107 
 

                                                 
59 SOPs are attached as annex and provided to the DOE 
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Figure CL.3.1. 1: Map showing ex-post stratification and PSP location 

 
 

Monitoring of the baseline net GHG removals by sinks, if required by the selected approved 
methodology: 
 
The methodology does not require monitoring of the baseline net GHG removals by sinks. 
 
 
Monitoring of the actual net GHG removals by sinks: 
 
The project participants will monitor changes in carbon stocks in accordance with the approved methodology 
associated with the carbon stock changes in above-ground and below-ground biomass from Eucalyptus and 
Pine species. These pools shall form a basis for monitoring actual net GHG removal by sinks within the project 
boundary (also refer section CL.3.1) 
 
The project participant will confirm that the selected Biomass Expansion Factor (BEF) is appropriate for the 
plantation by presenting a study/literature review or carrying out destructive sampling for a number of species 
from the region at time of verification. Emissions will be monitored in case of outbreak of fire at the 
plantation. Emissions from burning as part of site preparation will not be monitored as this has been 
discounted as insignificant as explained in section G.2.2. in this PDD The data to be collected in order to 
monitor the verifiable changes in carbon stock in the carbon pools within the project boundary resulting from 
the proposed A/R CDM project activity are shown in tables CL.3.1.6 and CL.3.1.7below: 
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Tables CL.3.1.6 - Data and parameters that are available at validation: 
 

Data/Parameter BEF Pinus Patula 
Description/unit: Dimensionless 
Value applied: 1.3 
Source of data: IPCC GPG LULUCF 200360 
Justification of choice / 
Measurement procedures 
(if any): 

 

Any comment:  
 

Data/Parameter BEF Eucalyptus saligna 
Description/unit: Dimensionless 
Value applied: 2.0 
Source of data: Globally group of species-specific61 
Justification of choice / 
Measurement procedures 
(if any): 

 

Any comment:  
 

Data/Parameter CF Pinus patula 
Description/unit: t C t-1 d.m 
Value applied: 0.5 
Source of data: Default IPCC 
Justification of choice / 
Measurement procedures 
(if any): 

N/A 

Any comment:  

 
Data/Parameter CF Eucalyptus saligna 
Description/unit: t C t-1 d.m 
Value applied: 0.5 
Source of data: Default IPCC 
Justification of choice / 
Measurement procedures 
(if any): 

N/A 

Any comment:  
 

Data/Parameter D Pinus patula 
Description/unit: t d.m. m-3 
Value applied: 0.45 
Source of data: IPCC GPG LULUCF60 
Justification of choice / 
Measurement procedures 
(if any): 

N/A 

Any comment:  

 
Data/Parameter D Eucalyptus saligna 
Description/unit: t d.m. m-3 
Value applied: 0.8 
Source of data: National species-specific62 
Justification of choice / 
Measurement procedures 

N/A 

                                                 
60 Taken from table 3A.1.10 of the GPG LULUCF 2003. Value taken for Tropical Pine 
61 Teobaldelli et al, 2009, Generalized functions of biomass expansion factors for conifers and broadleaved by 

stand age, growing stock and site index, Forest Ecology and Management VOl 257 pp1004-1013 
62 Teobaldelli et al, 2009, Generalized functions of biomass expansion factors for conifers and broadleaved by 

stand age, growing stock and site index, Forest Ecology and Management VOl 257 pp1004-1013 
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(if any): 
Any comment:  
 
Data/Parameter R Pinus patula 
Description/unit: kg d.m.yr-1 (kg d.m.yr-1)-1 
Value applied: 0.32 
Source of data: IPCC GPG LULUCF 200363 
Justification of choice / 
Measurement procedures 
(if any): 

N/A 

Any comment:  

 
Data/Parameter R Eucalyptus saligna 
Description/unit: kg d.m.yr-1 (kg d.m.yr-1)-1 
Value applied: 0.35 
Source of data: IPCC GPG LULUCF 200364 
Justification of choice / 
Measurement procedures 
(if any): 

N/A 

Any comment:  

 
 
CL.3.1. 7 - Data and parameters that are monitored: 

 
Data/Parameter Ai 
Description/unit: Area of stratum i, ha 
Source of data: Field measurement using GPS and remote sensing 
Measurement procedures: Geographical Information System (GIS) shall be used, which allows for 

integrating data from different sources (including GPS coordinates and 
Remote Sensing data) 

Monitoring frequency: At verification 
QA/QC procedures: 90% confidence level for the purpose of QA/QC and measuring and 

monitoring precision control 
Any comment:  Stratum area is calculated in GIS from GPS points and remotely sensed data 

 
Data/Parameter Aspi 
Description/unit: Total area of all sample plots in stratum i, ha 
Source of data: Field measurement 
Measurement procedures: Measuring radius of circular plot using measuring tape 
Monitoring frequency: At verification 
QA/QC procedures: 90% confidence level for the purpose of QA/QC and measuring and 

monitoring precision control 
Any comment:  Stratum area is calculated in GIS from GPS points and remotely sensed data 

 
Data/Parameter Abum, spi 
Description/unit: Total area of all sample plots in stratum i which are located in areas subject 

to burning, ha 
Source of data: Field measurement  
Measurement procedures: Radius of individual sample plot are measured and areas calculated are 

summed up 
Monitoring frequency: Annually 
QA/QC procedures: 100% assessment 
Any comment:  Measured for different strata 

                                                 
63 Taken from Table 3A.1.8 10 of the GPG LULUCF 2003. Mean value taken from the Conifer Forest/Plantation 

category with aboveground biomass (t/ha) of 50-150. 
64 Taken from Table 3A.1.8 10 of the GPG LULUCF 2003. Mean value for Eucalypt Plantation taken for 

biomass of 50-150 t/ha. 
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Data/Parameter DBH 
Description/unit: Diamater at breast height of tree, cm 
Source of data: Field measurements in sample plots 
Measurement procedures: Typically measured 1.3 m above-ground. Measure all the trees above some minimum 

DBH in the permanent sample plots that result from the A/R CDM project activity. 
The minimum DBH varies depending on tree species and climate; for instance, the 
minimum DBH may be as small as 2.5 cm in arid environments where trees grow 
slowly, whereas it could be up to 10 cm for humid environments where trees grow 
rapidly 

Monitoring frequency: Once in 5 years 
QA/QC procedures: 100% trees in plots 
Any comment:  Note: For ex ante estimations, mean DBH and H values should be estimated 

for tree species j, in stratum i, at time t using a growth model or yield table 
that gives the expected tree dimensions as a function of tree age 

 
Data/Parameter H 
Description/unit: Height of tree, m 
Source of data: Field measurements in sample plots 
Measurement procedures: For sample plot size of 0.04 ha, 4 dominant heights in a sample plot is to be 

measured 
Monitoring frequency: Once in 5 years 
QA/QC procedures: At least 4 dominant heights will be measured and each tree height will be measured 

and recorded twice. On slopes, measurements will be made at right angles to the slope. 
Trees of large diameter but with damaged crown (broken tops, etc.) will not be 
included in sample. 

Any comment:  Note: For ex ante estimations, mean DBH and H values should be estimated 
for tree species j, in stratum i, at time t using a growth model or yield table 
that gives the expected tree dimensions as a function of tree age 

 
Data/Parameter t2 and t1 
Description/unit: Years of the monitoring activity, yr 
Source of data: Compartment folder/ records 
Measurement procedures: Counted since the planted year 
Monitoring frequency: Annually 
QA/QC procedures:  
Any comment:  Used for calculation T=t2 – t1 

 
Leakage: 
 
No grazing was taking place in the project area prior to project start, and thus no displacement of livestock is 
expected from implementation of the project. However, there are some limited grazing activities in the 
surrounding area. Applying the tool for the estimation of GHG emissions related to displacement of grazing 
activities in A/R CDM project activities, Step 1 is whether there is displacement of grazing activities from 
areas of land within the project boundary which are measureable and attributable to the reforestation. No 
displacement is expected and as such the exante estimate of leakage is zero. The parameters listed in the tool 
will, however, be monitored since there are some grazing activities outside in the surrounding area. 
 
According to EB 42 & 44, fossil fuel combustion is no longer considered as a form of leakage, which is 
reflected in version four of this methodology. There is no leakage due to activity displacement, including pre-
project grazing activities occurring at the Idete Forest Project. The CDM project area was not used by local 
communities prior to project inception. Fuelwood is no longer considered as leakage in methodology AR-
AM0005, Version 04. 
 
Furthermore, given the distance of the project area from Idete Village, and plentiful sources of fuelwood in a 
close vicinity to the village, the project area is not considered a source area for fuelwood. The project 
participant shall also ensure interested locals are assisted to establish woodlots. Leakage is assumed to be zero 
at the Idete Forest Project. 
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Following the tool for the estimation of GHG emissions related to displacement of grazing activities in A/R 
CDM project activity, no leakage is expected to occur; however, since there are some grazing activities in the 
surrounding project area, the following parameters will be monitored to confirm that leakage can be assumed 
to be zero. 
 
Data and parameters that are monitored (if any): 
 
Data/Parameter Areak, t 
Description/unit: Area of parcel k, ha 
Source of data: Estimated in displacement plan and measured ex post 
Measurement procedures: Measured e.g. using GPS, remote sensing or other geodesic methods 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter Area forest,k,t 
Description/unit: Area of identified forest land deforested to feed animals displaced in year  t, ha 
Source of data: Estimated in displacement plan and measured ex post 
Measurement procedures: Measured e.g. using GPS, remote sensing or other geodesic methods 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter AreaPerennial, k,t 
Description/unit: Area of identified perennial cropland to which feed or animals are displaced in year t, 

ha 
Source of data: Estimated in displacement plan and measured ex post 
Measurement procedures: Measured e.g. using GPS, remote sensing or other geodesic methods 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter BAB, k 
Description/unit: Above-ground woody biomass of forest land parcel k to which animals are displaced, t 

dm/ha 
Source of data: Based on local measurements. Otherwise, values can be estimated from the IPCC GPG 

LULUCF 
Measurement procedures: If determined based on local measurements, use approach for estimating woody 

biomass contained in the methodology using this tool 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter B Deadwood, k 
Description/unit: Dead wood on forest land parcel k to which animals are displaced, t, dm/ha 
Source of data: Based on local measurements. Alternatively, values can be estimated from the IPCC 

GPG LULUCF 
Measurement procedures: If determined based on local measurements, use approach for estimating deadwood 

contained in the methodology using this tool. If the methodology does not account for 
changes in the deadwood pool, use other approach e.g. the one contained in section 
III.5.a.3 of AR-AM0002 

Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter BLitter, k 
Description/unit: Litter on forest land parcel k to which animals are displaced, t dm/ha 
Source of data: Based on local measurements. Alternatively, values can be estimated from the IPCC 

GPG LULUCF 
Measurement procedures: If determined based on local measurements, use approach for estimating litter 
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contained in the methodology using this tool. If the methodology does not account for 
changes in the litter pool, use other approach e.g. the one contained in section III.5.a.4 
of AR-AM0002 

Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter BPerennial, k 
Description/unit: Above-ground biomass of perennial cropland parcel k to which animals are displaced, 

t dm/ha 
Source of data: Measurements, local conditions supported by documented evidence or expert opinion 
Measurement procedures:  
Monitoring frequency:  
QA/QC procedures:  
Any comment:  Alternatively, one can use average values obtained from the IPCC GPG LULUCF. For 

typical values see table 3.3.2. 

 
Data/Parameter H existing, g,k,t 
Description/unit: Number of head of animal type g existing on parcel k and/or being fed by fodder 

produced on parcel k before displacement of animals in year t, Head 
Source of data: Estimated in displacement plan and monitored 
Measurement procedures: E.g. through animal census 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter Hg, k,t 
Description/unit: Number of head of animal type g displaced and/or the number of animals of type g fed 

by fodder for which production is displaced to parcel k in year t, Head 
Source of data: Estimated in displacement plan and monitored 
Measurement procedures: E.g. through animal census 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter HUnidentified, g,t 
Description/unit: Number of head of animals type g that are displaced to unidentified lands in year t and 

number of head of animals type g that are fed by the fodder collected from 
unidentified lands in year t, Head 

Source of data: Estimated in displacement plan and monitored 
Measurement procedures: E.g. through animal census 
Monitoring frequency: Determined at year of displacement 
QA/QC procedures:  
Any comment:   

 
Data/Parameter MON-Displacement, o,t 
Description/unit: Mass of increased organic fertilizer type o applied in year t on all parcels to which 

grazing activities have been displaced since the start of the project activity, t 
Source of data: Estimated ex ante and measured ex post 
Measurement procedures: E,g, through invoices or other verifiable evidence 
Monitoring frequency:  
QA/QC procedures:  
Any comment:   

 
Data/Parameter MSN-Displacement, m,t 
Description/unit: Mass of increased synthetic fertilizer type m applied in year t on all parcels to which 

grazing activities have been displaced since the start of the project activity, t 
Source of data: Estimated ex ante and measured ex post 
Measurement procedures: E.g. through animal census 
Monitoring frequency: E,g, through invoices or other verifiable evidence 
QA/QC procedures:  
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Any comment:   

 
Data/Parameter NCm 
Description/unit: Nitrogen content of synthetic fertilizer m, t N / t fertilizer 
Source of data: Factory data 
Measurement procedures: From factory data or other verifiable evidence 
Monitoring frequency:  
QA/QC procedures:  
Any comment:   

 
Data/Parameter NC0 
Description/unit: Nitrogen content of organic fertilizer o, t N / t fertilizer 
Source of data: Factory data 
Measurement procedures: From factory data or other verifiable evidence 
Monitoring frequency:  
QA/QC procedures:  
Any comment:   

 
Data/Parameter RPerennial, k 
Description/unit: Root-to-shoot ratio for biomass stock of perennial crop land parcel k to which animals 

are displaced, t d.m./t d.m. 
Source of data: Measurements, local conditions supported by documented evidence or expert opinion 
Measurement procedures:  
Monitoring frequency:  
QA/QC procedures:  
Any comment:  Alternatively, one can use average values obtained from the IPCC GPG LULUCF 

 
Proposed measures to be implemented to minimize potential leakage: 
 
No significant leakage is anticipated from the Idete Forest Project. In accordance with the clarification of 
leakage as per EB 22, Annex 15, paragraph 1 and EB 28, paragraph 31 the project will not generate leakage as 
the displacement of activities do not increase these emissions with respect to the pre-project conditions.  
 
Grazing in the project area was not being practiced prior to project implementation, firstly because the land 
terrain does not favor the practice due to its undulating nature with steep slopes posing danger for animals. 
Secondly, apart from long distances they may have to cover to graze animals in the project area, there is also 
no shortage of grazing land, as most of the community land is grassland open for grazing by the commons, and 
the total heads of grazing animals are few. Hence, the proposed A/R CDM project activity will not result in 
displacement of grazing activities to land outside the project boundary or result in any loss of carbon stocks. 
 
Specify the procedures in for leakage due to activity shifting is not significant hence no specific measures 
are anticipated: 
 
As explained above, leakage due to activity shifting is not significant hence no specific measures are 
anticipated. 
 
Description of the operational and management structure(s) that the project proponents will implement 
in order to monitor actual net GHG removals by sinks and any leakage generated by the proposed A/R 
CDM project activity: 
 
The proposed AR CDM project activity is implemented by GRL utilizing locally available and experienced 
staff. Financing, technical and management backstopping is provided by Green Resources AS of Norway. The 
Idete Forest Project has an experienced Forest Project Manager who lives and is permanently located on-site. 
Under the authorization of GRL and Green Resources AS, the project management team is fully responsible 
for administrating and coordinating all project activities. GRL is facilitating and supervising the 
implementation of the AR CDM project activity, organizing technical training and consultation, and 
organizing and coordinating the measuring and monitoring of the actual GHG removals by sinks. Any activity 



 

Page 71 of 109 
 

data and monitoring and measuring data will be reported to and archived under GRL in both electronic and 
paper copy. In the proposed AR CDM project activity, GRL will provide the technical instructions on 
reforestation and forest management, and conduct the specific supervision of the implementation of the 
proposed AR CDM project activity, and collect specific activity data on routine basis, be responsible for 
measuring and monitoring of the actual GHG removals by sinks, establish an expert team where necessary, for 
instance in addressing any technical issues arising, conducting checking and verification of measured and 
monitored data. 
 
Table CL.3.1.7 gives the names of persons from GRL, GRAS and local project teams applying the monitoring 
plan in accordance with procedures and schedule as described in this section of the monitoring plan. The 
overall team is made of foresters, mapping and GIS specialists, sociologist, inventory specialists, ecologists, 
administrators, etc. 
 
 

Table CL.3.1. 8: GRAS and GRL staff members responsible for applying the monitoring plan 
 

Name of the Person Entity Contact Information (email) 
Mr Sangito Sumari Green Resources AS Sangito.sumari@greenresources.no 
Dr Peter Mussami Green Resources Ltd pmussami@greenresources.no 
Mr Nicholas Embden Green Resources AS nicholas.embden@greenresources.no 
Mr Aron Laizer Green Resources Ltd aron.laizer@greenresources.no 
Mr Jakob Sandven Green Resources AS jakob.sandven@greenresources.no 
Dr Moses Ngegba Green Resources Ltd moses.ngegba@greenresources.no 
Mr Anthony Kisondella Green Resources Ltd anthony.kisondella@greenresources.no 
Mr Peter Myegeta Green Resources Ltd peter.myegeta@greenresources.no 

 
 

Please also refer annex 2 of this PDD “Monitoring Plan” 
 
 

CL4. Adapting to Climate Change and Climate Variability (optional) 
  
 
CL.4.1 Identify likely regional climate change and climate variability impacts, using 
available studies. 
 
No national or regional climate-change impact studies are currently available. The Intergovernmental 
Panel on Climate Change (IPCC) carried out, an assessment on the consequences of climate change and 
climate variability in Africa in 2001, namely the Third Assessment Report (TAR) chapter 10. Africa is 
highly vulnerable to the various manifestations of climate change. The most critical challenges in 
particular are given in table CL4. 
 
Table CL.4.1.1: Summary of the most critical climate change impacts assessed by IPCC 
 

Systems Impacts 
 

Land degradation - Arid and semi-arid areas are likely to increase in northern Sahara and 
southern Africa: by 5 – 8 % 

- Arid and semi-arid areas are likely to increase (desertification). 
Crop yield - By 2020: yield of rain-fed agriculture could reduce by 50 % 

 
Water - Increase in runoff and flooding 

- Increase drought risk 
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- Impacts enhanced by poor water management 
- Water stress 

Natural resource 
management and 
biodiversity 

- Forest ecosystems: species loss, extinction, dramatic shift or changes in 
species range and increased fire occurrence 

- Forest net primary production to decline in the long term 
Human health - Temperature rises: increased vectors of diseases such malaria 

- Sea level rises: increased cholera epidemics  and other waterborne 
diseases 

 
Source: IPCC Third Assessment Report, ch. 10, 2001. 
 
This vulnerability assessment to climate change is marked by high uncertainty. However, these impacts 
are based on Africa as a whole and will not be applicable to the same extent for each country. The 
diversity of African climates, high rainfall variability, and a very sparse observational network make 
precise predictions of future climate change difficult at the sub-regional and local levels.  
 
A national study entitled “Development and Climate Change in Tanzania” was carried out in 2003 by a 
joint group of experts in collaboration with external donor agents. Data analysis with 
MAGICC/SCENGEN involved selection of suitable models which were run through the IPCC B2 SRES 
scenario (IPCC Third Assessment Report) to foresee the climate change trend in Tanzania. The study 
produced projection of climate change for Tanzania as indicated in table CL.4b of this document. This 
study projected a mean annual temperature rise of 2.2 °C by 2100, with a somewhat higher increase (2.6 
°C) over June, July and August, and lower values (1.9 °C) for December, January, February. Low 
standard deviations relative to the mean indicate good agreement across the 11 models chosen. The other 
study conducted earlier, ‘The Initial National Communication of Tanzania (2003)’, projected a 
temperature increase between 3-5 °C under a doubling of carbon dioxide scenario, which was 
benchmarked to the year 2075. The lower estimates of MAGICC/SCENGEN in this study is likely from 
the use of more recent scenarios (SRES) and multiple (17), more recent (post 1995) GCMs with a better 
treatment of aerosols in the MAGICC/SCENGEN analysis. Meanwhile, the Tanzania National 
Communication relied on four earlier generation models (primarily the UK1989), as well as older 
(unspecified) emissions scenarios. Both sets of analyses however show temperature increases, and 
furthermore the patterns of seasonal temperature increase are consistent65.  
 
Table CL.4.1.2: GCM estimates of temperature and rainfall change  
 

Temperature change mean (standard 
deviation) 

Precipitation mean (standard 
deviation) 

    % 

Tanzania Annual  JJA5 SON6 DFJ7 MAM 8 Annual JJA5 SON6 DFJ7 MAM 8 

2030 0.9 

(0.20) 

1.0 

(0.21) 

.8 

(0.17) 

.8 

(0.30) 

0.9 

(0.30) 

4.1 

(5.05) 

-2.4 

(7.98) 

3.9 

(10.04) 

6.6 

(8.06) 

2.2 

(5.34) 

2050 1.3 

(0.28) 

1.5 

(0.31) 

1.2 

(0.25) 

1.1 

(0.43) 

1.3 

(0.44) 

5.9 

(7.30) 

-3.5 

(11.53) 

5.6 

(14.51) 

9.6 

(11.64) 

3.1 

(7.72) 

2010 2.2 

(0.49) 

2.6 

(0.54) 

2.1 

(0.43) 

1.9 

(0.75) 

2.3 

(0.77) 

10.2 

(12.70) 

-6.0 

(20.07) 

9.7 

(25.27) 

16.7 

(20.27) 

5.4 

(13.44) 

 
Source: Development and Climate Change: focus Mount Kilimanjaro (2003) 
 

                                                 
65 Development and Climate change in Tanzania, Focus on Mt. Kilimanjaro, (Shardul et al. 2003) 
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However, the minor changes in temperatures projected over the 99 years period are not expected to affect 
the plantation performance. This is because trees chosen for reforestation are proven robust and well 
adopted to the areas planted. Evidence is made from the neighbouring larger plantation planting similar 
species over 30 years. Furthermore, research shall remain the major means for identification of robust 
species from guaranteed sources, and site species suitability studies shall be carried out before planting, 
as well as on-going research and awareness of mitigation measures to protect the trees against any 
potentially harmful climate change impacts.  
 
 
CL.4.2 Demonstrate that the project has anticipated such potential impacts and that 
appropriate measures will be taken to minimize these negative impacts. 
 
GRL is aware of these potential negative impacts of climate change, and have sought to minimize the risk 
of them through several different measures. The project is planting species which are robust in terms of 
adaptability and will be tolerant to changes in temperature and precipitation. Increased risk of fire and 
droughts are not expected in the “with project” scenario as all employees are experienced and trained to 
prevent risks and how to minimize such. The plantations are located in areas classified as dry forest with 
rainfall less than 1500 mm per annum. Most of these areas have short rainy season and long dry season 
with erratic rainfall patterns. The soil in these areas is mostly deep and fairly well drained but with good 
water holding capacity. .The species have survived in the environment for many decades. The species 
have also shown ability to withstand a long dry season for 2-3 years66. Hence, the potential to resist non-
permanent drought at maturity is high, while the chance of permanent drought under the present climate 
change impact trend is unlikely in the next 20 years. 
 
Taking into consideration the few years the IFP has been established – the limited precipitation and 
temperature data are not sufficient to note any long term changes in trends at this time. However, 
precipitation and temperature data exists from GRL sister projects located in the southern highlands, the 
same region as the IFP. The topography and geography for the sister projects are all similar so it is 
assumed that ranges in temperatures and precipitation are more or less the same. Thus, averages of all the 
measurements from these projects are done and illustrated below in figure CL4.2.1. The data is given as 
averages for each month during the whole period of 2002-2010 on the GRL plantations in the southern 
highlands. GRL staff has collected the data on a day-to-day basis during monitoring activities. 
 

                                                 
66 The Commercial Timbers of Tanzania, Bryce J.M., (1999) revised edition 
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Figure CL.4.2.1: Annual mean rainfall and temperatures throughout the period 2002-2010. 

 
It is anticipated that the species being planted will be able to tolerate the range of predicted changes 
anticipated by the IPCC due to wide genetic base. Vulnerability to climate change is normally reduced by 
restoring the area to its natural vegetation cover. In the case of the project, the area is naturally forested, 
in contrast to the degraded grassland state it is found in at the projects inception. Arguably restoring the 
area to forest will make it more resilient in the face of climate change as it will reduce runoff and erosion, 
increase infiltration, recharge streams and natural ponds and reduce wild fires.  
 
Implementation of the project is expected to give positive climatic impacts to the area. The forest cover 
will contribute to a reduction of green house gas-emissions by acting as a carbon sink. In addition to the 
quantified carbon benefits of project, tree growth is also expected on villagers own land outside the 
project boundary – the project gives away free seedlings to the community and encourage them to 
develop their own woodlots close to the project area67.  
 

 

CL5. Carbon Benefits Withheld from Regulatory Markets (optional) 
 
CL.5.1 Demonstrate that at least 10% of the total carbon benefits generated by the project 
into regulated GHG markets will not be sold. Projects can sell these carbon benefits in a 
voluntary market or retire them. 
 
The project plans to sell all the carbon credits into the compliance market. 

 
 
 
 

                                                 
67 Community woodlots will not be accounted for as CDM in this project. 
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IV. COMMUNITY SECTION 
 

CM1. Net Positive Community Impacts  
  
CM.1.1. Use appropriate methodologies (e.g. the livelihoods framework) to estimate the net 
benefits to communities resulting from planned project activities. A credible estimate of net 
benefits must include changes in community wellbeing given project activities. This 
estimate must be based on clearly defined and defendable assumptions about how project 
activities will alter social and economic wellbeing over the duration of the project. The 
“with project” scenario must then be compared with the baseline scenario of social and 
economic wellbeing in the absence of the project (completed in G2). The difference (i.e., the 
net community benefit) must be positive.     
 
The project commissioned both ecological survey and environmental and socioeconomic impact 
assessment to assess environmental, social and economic baseline conditions to identify, predict and 
evaluate foreseeable impacts, both positive and negative, that may arise from project implementation. 
These assessments used a range of different data collection techniques to obtain reliable information, 
including desk-based literature reviews covering background and secondary baseline information for the 
project site and surrounding area, project goals and benefits; field work, including line transects of the 
project area to elucidate the type and status of flora and fauna, and to identify sites of specific 
conservation importance for both biodiversity and communities; participatory rural approaches (PRA), 
including focus group discussions and community based meetings with all stakeholders affected by the 
project – local communities and resources users, local institutions and organizations, district officials and 
NGOs. 
 
CM.1.1.1: Examples of parameters that were derived from the PRAs and can be monitored to see 
changes in the communities’ wellbeing over the project lifetime 

 
Livelihood Indicator Parameter 
Income A households changes in annual income in Tz Shillings 
Wage rate If adjusted with inflation could be compared in the future in Tz 

Shillings per week/month 
School attendance % of population completing primary and secondary school 

(would need to determine age/ level being quantified here to 
work out % accurately)  

Safe drinking water supply % of population that have access to safe drinking water 
Employment % of population deriving income from the forest project, or, 

% of population employed by the project 
Infrastructure Kilometers of roads built 
Community woodlot Amount of hectares established for community woodlots 
Housing % of families living in brick houses compared to mud houses 

 
GRAS have recently hired a consultant to develop a robust community monitoring guideline for use at all 
GRAS`s projects. It is anticipated that from it’s introduction in late 2010 the community monitoring 
survey will be administered pre-project start at plantations, and then repeated every 2-3 years to track 
changes at community level (macro), and after 1,5 a year to monitor changes at household level (micro), 
as per the expert`s recommendation. (please refer 'Community Monitoring Guide for Green Resources 
Plantation Projects“). Community monitoring plans are tailored down to project level. 
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‘With project’ scenario 
 
Project activities are expected to impact communities in a number of ways. Employment opportunities are 
a key aspect of the project relating to community development.  The stakeholder consultations revealed 
the project should help alleviate poverty in the region and build capacity through training and knowledge-
transfer. Multiplier effects are also expected from this local economic development, allowing new small 
enterprises to enter the market. Furthermore, looking at the value chain from forest to end use, additional 
employment opportunities will be created from key commercial activities such as sawmill, timber, and 
furniture/timber dealers. In addition, GRL will support construction of community buildings, classrooms 
and infrastructure. 
 
GRL and IFP supports the surrounding communities in a way that is expected to bring net positive 
benefits to key problems that politically and economically isolated rural communities are facing. The 
company promotes establishment of community woodlots through the provision of free seedlings and 
training to local communities. 20 % of the seedlings the project produce are given to the communities 
together with technological know-how. Community woodlots will bring a valuable livelihood to 
communities, providing a significant monetary sum once mature. 
 
GRL is a proud member of Aids Buisness Coalition in Tanzania (ABCT). This non-governmental 
organization`s objective is to improve the overall objective of HIV/Aids awareness and healthy living 
among project employees and their family members. This is done by introducing workplace programs, 
training of peer eduactors, improve access to antiretroviral medicine (ARV) to HIV/Aids infected 
employees and provide psycho-social support to HIV/Aids infected and affected employees and their 
families, and offer home care programs.  
 
Although the primary target group of this project is project workers of GRL, their spouses and children, 
the whole communities shall be reached out with sensitization, HIV/Aids testing and other behavioural 
change approaches. Furthermore, in an effort to strenghten delivery of health care services, the project 
developer have renovated and improved the facilities of the dispensary in Idete village. This is just a few 
of the things the project developer have contributed on, and the community development work is 
continouous.  
 
 ‘Without project’ scenario 
 
The baseline conditions relating to the local communities in the project region are that of widespread 
poverty. From the socio economic baseline study conducted in 2008, the average income level in the 
three villages (Idete, Makungu and Kiyowela) was reported to be ranging from 300-700 TSH per day. In 
the absence of employment opportunities for most locals, communities have had little choice but to seek 
subsistence livelihoods focused on short-term yields, including the following activities: cultivation, cattle 
rearing, fuel-wood collection and charcoal production. These activities are, thus, an integral part of the 
local communities` economies. However, they come at a cost to the environment. Land degradation is 
common in and around the region due to the above-mentioned activities. 
 
In the absence of the project, a continuation of these activities would be expected, in turn, leading to 
further degradation of the project zone. Implications of this would result in local communities having to 
travel further to find suitable, fertile land; or already degraded land could be further degraded. Over the 
medium to long-term, food security would therefore be exacerbated. Families would be even more 
focused on subsistence livelihoods, making it more difficult to find to spend with the family and support 
educational development of their children. 
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Comparing ‘with-project’ and ‘without project’ scenario 
 
The project is expected to bring net positive benefits to the communities surrounding the project area; 
household income will increase (leading to improvements in housing quality, food variety, opportunities 
to send children to school), along with the potential for school capacity to expand with the increase in 
classrooms. Access to basic health care should improve through further development of health facilities, 
and increased involvement in private forestry – through the community woodlots – will also occur. 
 
CM.1.1.2: Community and household livelihood status pre-project and expected status with GRL support 
over time 
Community 
and household 
livelihood 

Status pre-project Current status  
(total numbers, includes 
support from GRL) 

Predicted total benefit during 
project lifetime 

Number of 
classrooms 

Idete Primary 
School: 7 classrooms 
Kiyowela Secondary 
School: 8 classrooms  

Idete Primary School: 9 
classrooms 
Kiyowela Secondary School: 
12 classrooms 

More classrooms are planned 
to be constructed 

Health facilities Dispensary existing, 
but needed 
renovation and 
equipment.  

Renovated and fully 
equipped for basic health 
care 

Plan to build a dispensary at 
Lole sub-village of Makungu 
village 

Community 
woodlots 

 Approximately a total of  366 
ha (549.000 seedlings have 
been provided since 2001) 

GRL gives 20 % of all its 
seedlings to the communities 
and aim to continue this 
throughout the project lifetime. 

Infrastructure Poor infrastructure 
and communication 
between villages. 

So far, GRL  have 
constructed 2 bridges and 14 
km of road joining Makungu 
and Iole sub-village. 

GRL will continue improving 
the roads were and when 
needed 

Income 300-700 TSH per 
day 

Idete Forest Project daily 
salary for workers: 2 500 
TSH. 

GRL will contract and 
prioritize workers from the 
Idete villages before any. 

Treegrowers 
association 
project 

No market access for 
individual tree 
growers. Poor 
livelihood for women 
and children 
especially.  

A collaboration together 
with the Finnish Embassy 
Commenced in September 
2010 with particular 
emphasis on female 
empowerment. 
 
Initially 60 members  will be 
trained in nursery 
establishment, and 
sustainable management  of 
woodlots. 

Communities will benefit in 
terms of: increased income 
through better market access, 
ownership of own 
resources/entrepreneurship, 
environmental awareness and 
knowledge,  widows and female 
empowerment and 
independence by managing to 
support family by selling trees, 
fire prevention and 
conservation approach 

 
 
CM.1.2a Document local stakeholder participation in the project’s planning. If the project 
occurs in an area with significant local stakeholders, the project must engage a diversity of 
stakeholders, including appropriate sub-groups, underrepresented groups and women 
living in the project vicinity. 
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The project has carried out extensive stakeholders’ consultation which has shaped the project design, has 
followed FSC guidelines in relation to procedures. Stakeholders were consulted through meetings, semi-
structured interviews, and focus group discussions to capture information relating to the project. 
Comments from stakeholders68 have been welcomed through Participatory Rural Appraisals (PRA) that 
were carried out in the villages to identify the problems, views and concerns of local stakeholders and 
which have been incorporated into the project design and management plan.  

 

 
Table CM.1.2.a.1: List of consulted stakeholders 

Local and regional 
Village Executive Officer  - Idete 
Ward Executive Officer – Makungu, Mafinga 
Member of Parliament (MP), Mufindi - Mr. Joseph Mungai 
Mufindi District Commissioner 
District Executive Director - Mufindi 
District Council Chairman - Mufindi 
Prevention of Corruption Bureau - Mufindi 
Sao Hill Forest Project (SHFP) 
Water Quality Office – Iringa 
Mufindi District Council (MDC) 
Planning and Development Department, Mufindi District 
Agriculture and Livestock Development Department, Mufindi District 
Community Development Department, Mufindi District  - Mr. 
Emannuel Mzava (Community development officer) 
District Natural Resources and Tourism 
Health Department - Mafinga 
Land Administration and Management - Mafinga 
Water Department, Mufindi District – Mafinga 

National 
Tanzania Forest Conservation Group (TFCG) 
National Environmental Management Council (NEMC) 
Environmental Association of Tanzania (ENATA) 
Sokoine University of Agriculture (SUA) - Faculty of Forestry and 
Nature Conservation 
University College of Lands and Architectural Studies (UCLAS) 
Community Development Training Institute – (CDTI Tengeru) 
Ministry of Land and Urban Development, 
Land Department 
Ministry Of Natural Resources and Tourism, 
Forestry and Beekeeping Division 
Tanzania Association of Foresters (TAF) 
Tanzania Tree Seed Agency (TTSA) 
Institutions (social, financial and research) 

                                                 
68Socio-economic baseline study for Idete by Mwakalobo & Maginga (2008); PRA by Nambombe & Omary (Jul 2008); PRA  by 
Msilu, Kimey & Maginga (Dec 2008); Stakeholder`s consultation, training and awareness facilitated by Nambombe, Kimey & 
Msilu (April 2008); Stakeholders Workshop Report  prepared by Omary (Oct 2008); Stakeholders consultation report from 
Uchindile, Mapanda and Idete by Omary, Msilu & Pima (2009). 
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Rungemba Community Development Training Institute (CDTI) 
Changarawe Secondary School - Mr Samuel Kihama 
 Ihefu Primary School - Head Teacher 
Makungu primary school  
National Social Security Fund (NSSF) 
Tanzania Plantation Workers Union (TPWU) 
National Microfinance Bank (NMB) 
Mufindi Community Bank (MUCOBA) 
Mufindi Tea Company Ltd (MTC) 
Brooke Bond Tanzania Ltd (Bbt) 
BP Petrol Station Company 
Dembe Enterprises - Construction Equipments Supplier 
Tanzania Electric Supply Company (TANESCO) 
Tanzania Zambia Railway Authority (TAZARA) 
Tanganyika Wattle Company (TANWAT) 

NGO`s and development programs/projects 
Mufindi Environmental Trust (MUET) 
Aids Prevention Committee (APPC – Mgololo) 
Community Development Trust Fund of Tanzania (CDTF) 
Micro Entrepreneurship and Vocational Trainings 
Mufindi Education Trust, (MET) – Chairman Mr. Alfred Mgao 
Tanzania Agricultural Society Organization (TASO) 
District Road Development Program (DRDP) 
Malaria Control and Expanded Program on Immunizations 
Women Development Fund (MDF) 

 
 

CM.1.2b Describe how stakeholders in the project’s area of influence will have an 
opportunity before the project design is finalized, to raise concerns about potential 
negative impacts, express desired outcomes and provide input on the project design. 
Project developers must document stakeholder dialogues and indicate if and how the 
project proposal was revised based on such input. 
 
The company has had frequent contact with various stakeholders through discussions, company briefings, 
and through questionnaires for their references and for seeking comments including benefits accruing 
from the company, company weaknesses/strengths or problems and expectations of local community 
from the company that they may have in the course of project implementation. Idete Forest Project has 
collected comments from a diversity of stakeholders. Stakeholders’ representative includes; teachers, 
village leaders, priests, woman groups, youth groups and villagers household.  
 
Comments from stakeholders in Idete Forest project, PRA conducted in December 2008: 
- Stakeholder’s expressed that the company has provided seedlings, so the villagers have planted their 
own woodlots and are undertaking environmental protection measures.  
- Environmental education is provided; learning about RTEs, biodiversity conservation, FSC, CCBA and 
CDM standards are applied. 
- Participants insisted on fire protection training to all villagers so that both villagers and GLR employees 
could cooperate effectively when there is a fire incident.  
- Company initiatives in conservation of forest resources 
- Contribution in road maintenance; ease communication among surrounding villages 
- Improved the provision of health services 
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Furthermore, the project is planning meetings with potential stakeholders once every three months. 
During these events, the project participants will update the stakeholders on the project and discuss the 
issues the stakeholders would raise. These meetings include representatives from throughout the district 
where the project is located. 
 
A formal complaints process is open to persons working for GRL, or the general public.   Complaints, 
disputes and contentions must either be submitted in writing to the Managing Director, or at the reception 
of the company or put in to complaint boxes at the plantation projects, which are delivered to the head 
office by the plantation managers and emptied monthly. See below in section CM.1.3 for company 
handling of concerns from stakeholders.  
 
Also see “Standard Operating Procedures” for solving grievances etc.  
 
 
CM.1.3. Formalize a clear process for handling unresolved conflicts and grievances that 
arise during project planning and implementation: 
 
The company`s operating procedure manual clarifies how any grievances, complaints and concerns raised 
by stakeholders shall be handled. This document describes the procedures for handling complaints and 
potential solutions, regarding the work or any activities conducted by GRL, to ensure a fair and peaceful 
resolution of the problem.  
 
The procedure manual of conflict resolution states that anyone, inside or outside GRL, can make a 
complaint against the organization’s actions, behaviour, documents, certification process, forest 
management, etc. Complaints, disputes and issues of contention must be either submitted in writing to the 
Managing Director, the reception of the company, by mail or put into a complaint boxes at the plantation 
projects that are delivered to the head office by the plantation managers and emptied monthly. Project 
design is based on input from stakeholders. Communication with stakeholders is done through meetings, 
semi-structured interviews, and focus group interviews designed to capture information pertaining to the 
project. Participatory Rural Appraisals are held in the villages to identify problems, views and concerns 
of the local stakeholders and are to be incorporated in the management practices. All grievances raised by 
stakeholders shall be sorted out based on this procedure (refer to CM.1.7.) These shall be documented and 
the company shall inform stakeholders of the outcome. 
 
To date there have not been any severe contentions pertaining to the project.  If a complaint concerns the 
Organization, the person with the complaint is to put it in writing, and it is presented to the Committee 
and the Managing Director of GRL and a dossier for the case is opened. The Managing Director assigns 
the issue to be resolved by the relevant Department, which then forms a responsible committee to resolve 
the issue and documents the procedure of steps taken to resolve it. The committee of the relevant 
department is responsible for informing the Documentation Manager of the progress of resolving the 
issue in 15 days time. The Documentation Manager (hereinafter the DM) informs the concerned person/s 
and/or Organization/s of this progress or of potential extension of resolution because of the extent of the 
issue. The DM registers the resolution in the Registry. If the concerned person/s and/or Organisation/s 
have any complaints with the result, the notice of appeal shall be issued within 30 days. (Please refer to 
the full version of the company’s standard operating procedures provided). 
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CM2. Offsite Community Impacts  
  
CM.2.1 Identify potential negative offsite community impacts that the project is likely to 
cause.  
 
 The assessment of impacts for the proposed tree plantation projects of Idete has taken into consideration 
concerns from the stakeholders, local community on the potential loss of catchments and the 
disappearance of the local species, influx of migrant workers and burden on social services.  
 
The potential negative socio-economic impacts are moving of the small area of agricultural activities 
taking place, change of land use, mushrooming of economic activities, and conflicts over shared 
resources, and impact on the communities by immigrants, increase of traffic accidents, and impact on 
cultural sites. 
  
No agricultural activities were taking place within the IFP CDM project area prior to the projects 
inception.  However, a very small area of land outside of the CDM project boundary, but within the IFP 
land title, was being used by a few individuals carrying out low productivity agriculture prior to project 
start. The IFP project site is considered a barren unattractive land for profitable agriculture. Despite this, a 
total of eight families69 had activities on IFP project site before land acquisition, which relocated their 
activities with free consent as a result of establishment of the project. The main activity of these people 
was small-scale subsistence agriculture mainly carried out in the valley bottoms and on the few flat 
terrains. A total of about 10 hectares of land was under both permanent and seasonal crops. The 
permanent crops mainly comprised fruit and non-fruit trees, bamboos and bananas stems. Arable crops 
were mainly maize, beans and sunflower. The area of land where local people carried out these minor 
agricultural activities has been mapped out and removed from the CDM project area (see Figure 
CM.2.1.1):  
 

                                                 
69 See section G.5.2 for evidence of compensation. 
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Figure CM.2.1.1 : Location of old agricultural areas which have been excluded from the CDM project area.  
 
Given the eight families that occupied the land at the IFP did so was because communal available land 
rather than shortage of arable land in the vicinity of the village; thus they were willing to relocate to new 
arable lands on the condition that they were fully compensated for this. The compensation was assessed 
based on independent valuation by experts from the office of the District Council. Their locations and 
activities before and after the relocation had taken place were assessed and monitored, and it is ensured 
and confirmed that those activities have not resulted in deforestation or degradation elsewhere as there is 
no scarcity of existing deforested arable lands in the area for the local population. As such, there has been 
no increase in emissions with respect to the pre-project conditions. Although the displaced people had 
activities on the project site, from interview with them, most of their forest product needs (fuel wood) 
were not met from the site due to distance from the village. This means their wood needs were largely 
met from natural forests closer to the village, and remain the same pre- and post project implementation.  
 
In the EIA/SEIA of 2008, the assessors called attention to different areas where the project potentially 
could have a negative impact. For each of the issues that have been identified mitigation measures have 
been laid out (see section CM 2.2 below). The comments from stakeholders are given in section 
CM.1.2.b.in this PDD  
In the environmental impact assessment conducted by ENATA (2006, 2008) a few potential negative 
impacts were identified along with appropriate mitigation measures to be implemented by GRL.  
 
These potentially negative impacts are summarized below: 
• Potential loss of water flow in the catchments and possible disappearance of local species.  
• Influx of migrant workers, which could over burden the provision of social services.   
• Change of land use from grassland to forest cover could have impacts on riverine vegetation, swamps, 
local wildlife, soil nutrients and water table levels 
• Increase in incidents of fires and tree diseases 
• Use of pesticides may result in pollution of water, air and soil. 
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• Noise pollution from project activities (especially during harvesting season) 
• Potential conflicts over shared resources  
• Increase in traffic accidents 
• Degradation of cultural sites  
 
 
In table CM.2.2.1, section CM.2.2 below, a list of negative socio-economic impacts and mitigation 
measures for GRL is given.  
 
CM.2.2 Describe how the project plans to mitigate these negative offsite social and 
economic impacts.  

 
 
 
Table CM.2.2.1: Socio-economic areas with possibility of being negatively affected by the project and 
mitigation measures adopted by GRL to prevent this 

Affected area Comments provided and 
mitigation measure 

proposed by the assessors 
conducting the EIA/SIA 

Comments and/or 
measures/activities undertaken by 
GRL to mitigate and/or avoid the 

negative impacts 

Cultural sites: 

 

Site of cultural interests shall be 
demarcated and mapped and 
protected for ritual ceremonies and 
worship by local people. Planting 
shall be done 10 m away from such 
sites. 

The suggested mitigation measure is being 
implemented, and is has been deemed 
appropriate/ satisfactory by the local 
communities. 

Change of Land Use 

The change of land use from 
grassland to forest cover may deny 
local community free access to 
pastoral areas and land for 
agricultural activities. 

 

 

The project promoter has chosen 
land in a community where there is 
adequate land for expansion of local 
community activities for several 
years to come without restriction. 

 

The project will offer alternative 
sources of income by providing 
employment and economic 
stimulation.  

 

The area received from the villages was 
largely idle prior to project implementation 
and does not constitute more than 30% of the 
total landholdings of the village. 

 

The Commissioner of Lands has confirmed 
that the villages are left with enough land for 
current and future development so that there 
will not be any problem of land scarcity. 

 

Alternative sources of income will be created 
for villagers through the increased 
commercial activity in the region due to the 
project. 

Movement of agricultural activities.  

GRL has followed legal procedures 
in acquiring the areas for tree 
plantation from the villages. 
However there were areas with 
small scale agriculture belonging to 
individual villagers.  

 

GRL compensated all affected 
villagers appropriately.  

This activity has now been completed.  

Mushrooming of economic 
activities. 

Service providers and vendors 
during planting and harvesting 
operations may result in unplanned 

 

GRL has to assist local village 
governments in imposing strict 
development control to avoid 

Meetings will be planned with village 
councils to monitor this situation and where 
necessary assistance will be provided where it 
deems necessary. 
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human settlements and illegal 
tradings disrupting local community 
norms and polluting the 
surrounding environment. 

unplanned settlements. 

 

Increase in traffic accidents 

Increase of haulage trucks and 
personal cars connecting the 
TANZAM Highway and project 
areas through the village roads of 
Idete will likely increase accident 
rate in the community involving 
people, animals and loss of 
property. 

 

GRL will provide funding and 
expertise to improve the road 
networks and bridges in the project 
areas, install road signs and employ 
licensed competent drivers. 

 

GRL will implement the recommendations of 
the assessors ENATA.  

Public health 

The villagers surrounding the 
project area lack good health 
facilities and have no access to 
clean waters. Implementation of the 
project will bring in additional 
people and overburden the existing 
health facilities and utilities. 

 

 

The project is to have its own 
dispensary and improve the local 
health facilities by providing 
laboratory equipments and medical 
kits. 

 

The project should improve 
accessibility to clean water by 
providing boreholes where 
necessary. 

Suggestions will be followed up and 
implemented. 

The influx of immigrant workers 

The influx of immigrant workers, 
vendors and service providers with 
higher income may increase the 
spread of infectious diseases eg. 
Cholera, typhoid, TB HIV/AIDS 
and STDs. 

 

 

The project will have to provide 
transport facility to non resident 
workers, employ as much as 
possible workers and casual 
labourers from the immediate 
community, provide health services 
and counselling to the workers on 
communicable diseases such as 
HIV/AIDS and TB 

Suggestions will be followed up and 
implemented. 

Unemployment due to 
Decommissioning  

Several employees, service 
providers and vendors will lose 
meaningful ways of earning income 
when project operation 
decommissioned. 

 

 

The company will ensure that 
regulations of National Social 
Security Fund (NSSF) are followed. 
Employees will be prepared for 
forced retirement by providing 
skills for self employment and 
others with special skills will be 
availed jobs to other sister 
companies in the Green Resources 
group. However, the project plan to 
continue indefinitely with 
harvesting and replanting, so 
decommissioning is not anticipated 
in the foreseeable future.  

Suggestions will be followed up and 
implemented. 

Unattended Forest Cover 

The unattended forest plantations 
may be a hideout for criminals, 
endangering public life.  

Establishing a security patrol group 
to survey and protect the unattended 
forests is highly recommended for 
safety of the public 

 

In case of decommissioning the forest stands 
and/or the timbers will likely be sold, 
although this is unlikely. That way the forest 
cover will not remain unattended. 

  

Unattended buildings, equipments 
and infrastructure 

Unattended buildings can be 

-The buildings can be retained for 
community use or availed to private 
developers. 

In the unlikely event of decommissioning, 
GRL will do its utmost best to follow up on 
the suggestions and implement them 
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hideout for criminals and vermin to 
endanger public health and safety. 

 

 

-The machinery and equipment will 
be disposed of in an agreeable 
manner such as public auction and 
the unusable equipment sold to 
scrap buyers. 

accordingly. 

 
 

CM.2.3 Evaluate likely unmitigated negative offsite social and economic impacts against 
the social and economic benefits of the project within the project boundaries. Justify and 
demonstrate that the net social and economic effect of the project is positive.  
 
All negative impacts – offsite and within project boundary – will be mitigated. However, no severe 
negative offsite impacts are anticipated. The project is expected to bring multiple benefits to the local 
communities and stakeholders within the project zone – for example: through employment, restoration of 
the environment and conservation by encouraging communities to establish woodlots, and educational 
campaigns on different aspects of forestry and the environment. Although some potential negative 
impacts have been identified, these are expected to be mitigated through measures implemented by the 
project. The project is therefore not likely to result in net negative impacts on the wellbeing of 
communities and other stakeholder groups.  

 
 
 

CM3. Community Impact Monitoring   
  
CM.3.1 Define the initial plan for how they will select community variables to be 
monitored, and the frequency of monitoring. Potential variables include income, health, 
roads, schools, food security, education and inequality. Include in the monitoring plan, 
community variables at risk of being negatively impacted by Project activities. 
 
GRAS has in place a companywide community monitoring plan, which will be transferable and tailored 
to each of its individual forestry projects. The objective is to monitor changes in livelihood and well-
being overtime in communities impacted by GRAS` projects. A sociologist with substantial experience in 
rural sociological research methods and community development has been contracted to carryout the 
generic community monitoring guidelines as well as training of key GRAS staff to carry out future 
monitoring exercises. The community monitoring guidelines are generic and easy to tailor to different 
project environments.  
 
Key variables that the monitoring plan will cover are listed below, though this is not necessarily 
exhaustive:  

1. Employment,  
2. Income,  
3. demographic and welfare aspects,  
4. infrastructure and service provision,  
5. health aspects/profile,  
6. cultural profile,  
7. education profile,  
8. housing profile,  
9. food security/nutrition,  
10. environmental conditions 
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The new monitoring approach will track changes quantitatively for specific households over time, which 
will enable a more specific comparison. The monitoring programme will help us generate databases for 
specific socio-economic parameters. This comprehensive monitoring scheme can also be used as 
guidance for investments in reforestation. 

 The generic monitoring plan and guidance include:  
• appropriate indicators of the livelihoods of the communities, and questions that should be monitored, 
and which can be compared inside and outside project area, over time. 
• Identify sampling technique for monitoring the selected indicators 
• Advice and training on execution and note taking during surveying 
• Appropriate methods for analysis, quantification and interpretation of data collected 

 
It is recommended that the monitoring frequency at household level should take place every 18 months 
(1.5 year), and monitoring at community level should take place every three (3) years. The difference in 
monitoring intervals for the two levels is simply because it is more likely to capture a change at 
household level after a short period of time than for a village as a whole. 
 

 

CM4. Capacity Building (optional) 
  
CM.4.1 Explain how the capacity building is structured to accommodate the needs of 
communities, not only of the project. 
 
Capacity building is targeted at a wide range of groups. The following methods are applied for internal 
and external capcaity building of local communities: (Please also refer to section G.8 in this PDD for 
further information on knowledge dissemination) 
 
1. Workshops and Lectures 
 
Lectures are carried out once per year during the plantation celebration party by various field specialists 
(depending on the workers suggestions and skills) from the District. Workshops are carried out with a 
majority of local stakeholders, as well as NGOs. For example, last year during the annual planting party, 
all stakeholders were invited to Idete as well as the Iringa Fire Birgade to demonstrate and lecture on fire 
fighting (please refer Planting Party Minutes (Msilu 2009)). Other training is also carried out throughout 
the year70. 
 
2. Training programs 
 
Training has been conducted at the project, and more training is planned as mentioned in the company’s 
five year training programme71. This includes training on the establishment of community woodlots, 
including training on how to plant trees, which will be provided by supervisors during the provision of 
seedlings. Further training on fire fighting and prevention, identification and protection of rare, threatened 

                                                 
70 Stakeholder`s consultation, training and awareness  facilitated by Nambombe, Kimey & Msilu (April 2008); 
Stakeholders Workshop Report  prepared by Omary (Oct 2008); Training on RTEs, invasive species and HCV 
forests (2008); Training on fire fighting in GRL projects facilitated by Division of Forestry and Bee keeping, 
Ministry of Natural Resources and Tourism. (Aug 2009); Fire training by Iringa Fire Brigade (Dec 2009); 
Stakeholders consultation report from Uchindile, Mapanda and Idete by Omary, Msilu & Pima (2009); Planting 
Party Minutes prepared by Msilu (2009). 
71 GRL Staff Training Programme 2008-2012. 
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and endangered species, as well as company activities such as certification issues (FSC, CDM and 
CCBA) is provided. 
 
3. On the job training 
Additionally, the company has planned exchange programs for its employee’s among the different 
subsidaries. For example, employees from Lindi Forest project (a GRL project in its initial stages) have 
been visiting the more established forest projects in the southern highlands to investigate and learn more 
about plantation management techniques (and vice versa). This is to transfer knowledge; and as a result, 
improve operation activities at other sister projects. Exchange visits like this shall be conducted once a 
year. The project management shall be in charge of ensuring these visits. 
 
CM.4.2 Explain how the capacity building is targeted to a wide range of groups, not just 
elites: 
 
The company has on the job training to educate its staff and villagers on environmental awareness and 
RTEs72. In addition, at the annual planting party different institutions, NGOs and stakeholders are invited 
to hold a lecture on a topic. Often this topic has been suggested by the communities. From April 2010, 
GRL became a proud member of Aids Business Coalition in Tanzania which educates the villagers on 
health related issues such as HIV/Aids and other types of stigmatized diseases and social taboos. This 
NGO will educate peer-educators on all GRL sites so as to pass on their knowledge to a broad spectrum 
of people. Also, since March 2010 GRL have received free copies of the educational Femina HIP 
magazine to distribute to its remote locations. GRL hopes with educating on behavioural diseases such as 
STDs, that the workers will be healthier and pass on this positive attitude on to family members and 
friends (see also section G.8.4 in this PDD). 
 
As mentioned, the company has put together a 5-year training program. The training is organized and 
centralized by GRL. The individual project management make recommendations for its training needs. 
The 5-year plan is liable for review on an annual basis to update it depending on prevailing in current 
conditions. Training programs will be implemented in order to improve skills and knowledge of the staff 
and eventually enhance their work efficiency and enable them to adopt new technologyiesies. On the job 
training will also be carried out at work sites for both supporting staff and causal workers to ensure that 
the project has a highly skilled and motivated workforce. The protocol for stakeholders’ consultation is 
that the project proponents call for the meeting by writing a letter to the village office, and then the 
village office invites all the villagers to participate. During these consultations, awareness and training is 
done (FSC, RTEs, CDM and CCBA etc.). This procedure gives everybody an opportunity to participate 
and to share his or her views. By this, we reach out to all of the villagers and not only the village officials 
and company elites. 
 
CM.4.3 Explain how the capacity building is targeted to women to increase their 
participation: 

 
The company, by law, mentions the role of women in the project; women are encouraged to participate in 
decision-making and implementation of various activities.The company is gender sensitive and shall 
enhance women capacity building as well as development and implementation of various programs. This 
is well documented in the Company Employee Handbook’s Employment Policy section, 3.173. Any 
support given to the communities shall benefit both men and women. 
 

                                                 
72 Training on RTEs, invasive species and HCV forests (2008); 
73 GRAS Company Handbook (2009), is available in both English, Swahili and Portugese and has been provided to 
the DOE 
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CM.4.4 Explain how the capacity building is aimed to increase community participation in 
project implementation: 
 
The capacity building is aimed to improve villagers’ skills such that they will be better qualified and 
made capable to participate at various levels of the project as they would acquire the appropriate various 
levels of skills for various forestry operations; nursery, silvicultural, infrastructure and construction.  
 

CM5. Best Practices in Community Involvement (optional) 
  
CM.5.1 Demonstrate that the project was developed with a strong knowledge of local 
customs and that, where relevant, project activities are compatible with local customs: 
 
The project has already taken into account local customs. In the early stages of project development, both 
teams from GRL and external consultancy agencies went to the field to contact local communities and 
identify their conservation and sustainable development needs. The company have incorporated local 
customs and norms in establishing rules for the use and management of the IFP.  
 
The projects will assist adjacent local village governments in imposing strict development controls to 
avoid the creation of unplanned settlements, disruptions to the local community and pollutants entering 
the surrounding environment.  
 
CM.5.2 Show that local stakeholders will fill all employment positions (including 
management) if the job requirements are met. Explain how stakeholders will be selected 
for positions and where relevant, must indicate how traditionally underrepresented 
stakeholders and women, will be given a fair chance to fill positions for which they can be 
trained. 
 
As discussed in section CM.4.3 of this document, the Idete Forest Project signed an agreement stating 
that local villagers would be given priority for employment opportunities at the Idete Forest Project. The 
project aims to give both men and women equal opportunities in employment. Employment will follow 
the Company Standard Operating Procedures, which emphasize the selection of employees based on their 
qualifications and discourages employment based on gender, race, religion and/or other beliefs. 
 
CM.5.3 Demonstrate that the project complies with international rules on worker rights: 
 
All workers are made aware of their rights and obligations in their contracts as required by law. The 
project complies with international rules and standards on workers’ rights. Situations and occupations that 
pose a substantial risk to worker safety have been assessed and have been communicated to the staff 
involved as well as the safety measures that should be taken.  
 
With regards to employment, the Forest Plantation manager shall be required to comply with the rules 
and regulations stipulated in the project participants’ Health and Safety Code of Practice and some 
ratified International Labour Organization Conventions in the following areas: 
 
- Sanitary considerations in shelters 
- Protective gears as specified for the different activities  
- Training of workers and staff on occupational health and safety precautions 
 
By laws and regulations will be developed to ensure the surrounding communities and plantations 
workers are aware of their limitations and rights with regard to the plantations.  
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The company is committed to meet local and regional legal requirements. Wages shall be paid on time, 
and in accordance with the Tanzania Labour Law. All plantation employees are members of the Tanzania 
Plantation and Agricultural Worker’s Union (TPAWU). The organization operates under Tanzanian law, 
giving guidance on worker’s rights and safety at the work site. The leadership for this organization 
informs their members of their rights and any changes to their constitution. Since the project adheres to  
FSC Principles and Criteria, the project participants believe that workers’ rights are properly attended to 
as addressed under principle 4 of the FSC standards ‘‘community relations and workers rights’’. 

 

Extension programmes and seminars shall be used as tools to educate people on different issues 
pertaining to plantation activities such as fire protection, no grazing on the project lands, protection of 
flora and fauna against fire, soil and water conservation practices etc. For dissemination of information, 
bulletins, newsletters, posters and booklets shall be prepared and distributed. Educational programmes 
shall include training to local communities to enable them to undertake seed collection, raise their own 
seedlings and establish their own woodlots (indigenous and exotic species) as well as agro forestry 
practices. Social relations shall continue to be reinforced through meetings, gatherings and discussions 
with village leaders and local communities with the aim of finding solutions to perceived problems, 
enhancing fire protection programmes and improving the workforce availability for achieving the set 
targets. 

 
CM.5.4 Comprehensively assess situations and occupations that pose a substantial risk to 
worker safety 
 
Green Resources realizes that forestry operations need to be run carefully to minimize risks to workers74. 
Activities that cause substantial risks include fire protection, harvesting, site preparations and silvicultural 
operations, road construction, logging, loading, hauling and skidding.  
 
Site preparation involves walking through tall grasses; as such there is a risk that workers could face 
snake bites. During silvicultural operations such as weeding, pruning and thinning, accidents can result 
from the use of improperly maintained equipments. Lack of proficient skills is another risk. Similarly, 
harvesting, thinning, road construction, loading and unloading, hauling and skidding are potentially risky 
activities. These activities shall be conducted following the GRL work instructions75, which highlight 
safety-working procedures. Workers shall be properly trained at the onset of every operation. Employees 
shall be provided with and trained on how to use and wear Personal Protective Equipments (PPEs) which 
include protective boots, overcoats, gloves, masks etc, when engaged in potentially risky operations. 
 
Risks from fire incidences shall be addressed separately following the fire protection plan76. The fire crew 
shall be properly trained in the use of modern fire protection technologies and equipments. The use of 
modern equipment involves less risk of human contact with the burning fires, thus devreasing risk of 
harm. The project boundary will be cleared with fire breaks to avoid fires from outside the project area 
and ease fire management. During fire incidences, all workers shall wear PPEs. Fire fighting methods that 
result in the least human safety risk shall be employed. Trucks shall be used to supply water and facilitate 
the movement of workers. The project has so far been providing personal protective equipments for fire, 
including masks, boots, gloves, fire beaters, radio communication devices and bicycles. In addition, 
lightening detectors and arresters have been installed at the plantation to reduce the risk of fires by 
storms. For those involved in accidents during operations at the plantation, first aid equipment is in place 
and medical treatment shall be readily provided.  

                                                 
74 See GRL’s Occupational Health and Safety Policy. 
75 Work Instructions and guidelines for plantation operations, GRL 2008  
76 GRL fire protection plan  
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V. BIODIVERSITY SECTION 
 

B1. Net Positive Biodiversity Impacts  
  
B.1.1 Describe the appropriate methodologies used to estimate changes in biodiversity as a 
result of the project. Base this estimate on clearly defined and defendable assumptions: 
 
The project proponent contracted a team of ecologists from Sokoine University of Agriculture to carry 
out an ecological survey of the project zone to gauge the current status of biodiversity within the project 
zone. Appropriate methodologies were applied, including transects of the project area and sample plots to 
identify different species and their abundance. By random transect from every vegetation type this 
method is seen to be robust enough to illuminate endangered species. Personal observations and talking to 
villagers also helped illuminate important and endangered species.  
 
Data on vegetation was collected from vegetation plots established in Idete Forest Project located in 
different strata representing different vegetation types in the area, whilst fauna observations were made 
alongside the established vegetation plots. Clusters were determined based on vegetation types and 
sampling plots established systematically within each cluster at a sampling intensity of 0,01 %. While 
working along the vegetation transects, observations were made for any wildlife encountered including 
birds of special interest such as the blue swallow. Observations on wildlife were made either directly or 
using signs of presence such as foot prints, carcasses, droppings or vocalization and nests for birds. In 
order to give a special attention to possible occurrence of blue swallows and other flora and fauna of 
special interest, opportunistic sampling was done in areas that are thought to be possible habitats of the 
blue swallows and other species such as valley bottoms and open grasslands. Such areas were also 
surveyed more intensively. For more details on the methods please refer to the Ecological Survey Report 
conducted by Munishi et al. (2009). 
 
The overall findings were that the project zone is generally not rich in biodiversity due to past and present 
human induced activities reducing natural habitats through unsustainable activities. However, there are 
wild animals that can be found within the project area, including antelopes, wild hogs, rabbits, baboons 
and a range of different plant species. Most of the species that were observed have their habitats linked to 
sites of strategic/significant importance, occurring along the valley bottoms and remaining pockets of 
forest, which are set aside for conservation and protective measures. The project participants have created 
a corridor from the northeastern parts of Idete to the south-west to allow free movement of wild animals. 
This corridor area is going to be protected, and was created with the intention of provide grazing, water 
and expanded habitat to the fauna to the area, including larger game. 
 
With project scenario 
 
The A/R CDM project activity will plant a mixture of exotic – pine and eucalyptus – and indigenous 
species – Markhamia lutea and Croton megalocarpus.  
 
Current activities undertaken to enhance and restore the biodiversity within the project site is foreseen to 
have positive impact in both the flora and fauna diversity within the project site. Using the same transect 
methods on the same area, assessing and monitoring shall be undertaken to document changes in species 
composition/abundance within the project site. This will also provide valuable insight on the rates of 
colonization of species when actual changes in habitat occur. Monitoring and assessment activities of the 
flora, fauna and avian life; species richness, composition and abundance to document trends in 
biodiversity within the project area will demonstrate the overall net positive impact on biodiversity as a 
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result of the forest project. In the ‘with-project’ scenario, the project will restore the forest and enhance 
the growth of indigenous species as well as habitat connectivity that will facilitate movement and 
dispersal of the endemic and/or threatened species. Since deforestation is identified as one of the major 
threat to many species in the region, reforestation itself shall be considered as a benefit to the 
biodiversity. Reforestation will increase area of cover and forage for the forest dependent species. 
 
Without project scenario 
 
In the absence of the project, it is expected that land use shall continue as unmanaged grassland. This is 
due to lack of financing for commercial forestry that appears as the best alternative scenario to the area. 
Seasonal and human induced fires under the without project scenario will continue to reduce biodiversity 
of the area; the soil will loose more of its fertility and render the area unable to support tree growth in the 
without project scenario. These fires result from out-of-control burning often started for the purpose of 
hunting. In this scenario, the potential of wildlife is limited due to the topography and clearing of land etc. 
Similarly in the without project case due to lack of conservation knowledge and the high level of poverty 
in the surrounding communities, more extinction of the RTE and other native species is expected. This 
indicates an enormous loss of local biodiversity to the project area over time.  
 
This is evidenced by the ecological survey through low diversity of avifauna, flora and larger game which 
can be an indicative of human disturbances, depletion of soil as a result of excessively intense cultivation 
and inadequate soil management. Also, the natural montane forest is gone due to settlement and increased 
human population in the area, leaves the natural forest to only exist in the valley bottoms.  In the absence 
of the project, the area would be expected to be further degraded through a continuation of the 
unsustainable land-use activities such as human induced and seasonal fires and clearing of trees for fuel-
wood and charcoal burning. This would lead to degradation of key sites of biodiversity significance, such 
as valley bottoms, wetlands and natural forest. It is expected that existing remaining forest would be 
further pushed back into gullies with continued degradation, especially higher than natural levels of fire 
started by local communities for hunting.  
 
Difference between ‘with project’ and ‘without project’ scenario 
 
The project is expected to bring net positive biodiversity benefits through conservation of the valley 
bottoms, water bodies and enrichment planting of the degraded forest area with indigenous species. These 
activities will positively impact biodiversity in the project zone; conversely, in the absence of the project 
further degradation would be witnessed. We will monitor changes in biodiversity by monitoring soil, 
water and species abundance and diversity. Specifically we expect both soil and water quality and 
protection of natural habitats to see positive improvements as a result of the project. We will monitor 
these parameters on a frequent basis to ensure no negative impacts occur, and if any are witnessed we will 
immediately review the management plan, and put in place mitigation measures.  
 
 Forest plantations of Pine and Eucalyptus spp have often struggled for acceptance by certain sections 
particularly environmentalists and NGOs. The most frequent allegations are that they are harmful to the 
soil and may reduce valuable water resources. However, different scientific literature point to the 
following benefits.  
 
Relieving pressure on natural forests is another key objective of the project. A principal cause of 
deforestation of natural forests in the tropics and sub-tropics is increasing demand for fuelwood and 
building materials by urban and rural populations particularly in poor countries. Forest plantations have a 
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considerable role to lay in releasing this pressure (Campinhos 199977; Nambiar 199978; Sedjo 199979; 
Jacovelli 200980).  
 
Planted forests may improve soils. Many forest plantations are grown on marginal land for agriculture 
and may act to improve soil fertility and protect against erosion. For example, significant increases in 
organic carbon content have been recorded when pastures were converted to Eucalyptus plantations in 
Brazil (Lima et al., 200981). Forest plantations in the tropics may stabilize the soil; provide erosion 
control by providing soil cover, interception of rainfall and by the binding actions of roots (Evans & 
Turnbull 200482). Because of these characteristics there are also many examples of planted forests being 
used in the tropics as a form of protective reclamation on degraded or sensitive sites, for example after 
mining operations or in degraded upland areas which were previously forested (Evans & Turnbull 20047). 
 
Forest plantations differ from many other land uses in that trees, especially Eucalyptus, are well adapted 
to grow in dry environments and will transpire all year round if water is available. Many plantation 
species develop deep root systems and this allows them to have access to water supplies out of the reach 
of normal agricultural crops and grasslands (Stone & Kalsz 199183).  
 
 However in the case of Idete, a buffer of 30-60 meters is maintained from valley bottoms, wetlands, 
other water bodies so as to prevent any depletion of water levels. Water quality samples shows low 
salinity levels which means that the water is “fresh”, and makes the water source suitable for domestic 
uses from both a physically and chemically point of view (Hamidar 201084). Soil analysis shows that the 
soil in the Idete project has a low rate of nutrients, hence needs good management to be productive 
(Masamba 200885). The pH ranges from 4.49-5.64, which means that the soil is strongly acidic to 
moderately acidic. These pH values are suitable to both pine and eucalyptus (Masamba 200810).  
  
 
B.1.2 Describe possible adverse effects of non-native species on the area’s environment, 
including impacts on native species and disease introduction or facilitation. If these impacts 
have a substantial bearing on biodiversity or other environmental outcomes, the project 
proponents must justify the necessity of using non-native species over native species. 
 
The planted exotic species are obtained from high quality stock generated from genetically superior seed 
well adapted to the prevailing site conditions and broadened within and between species so as to ensure 

                                                 
77 Campinhos, E (1999) Sustainable plantations of high-yield Eucalyptus tree for production of fiber: the Aracruz 
case. New Forests 17: 129-143. 
78 Nambiar E.K.S (1999). Pursuit of sustainable plantation forestry. Southern African Forestry Journal 184: 45-62 
79 Sedjo R.A (1999). The potential of high-yield plantation forestry for meeting timber needs. New Forests 17: 339 – 
359 
80 Jacovelli P (2009) Uganda’s sawlog production grant scheme: a success story from Africa. International Forestry 
Review 11: 117-122 
81 Lima A.M.N, Silva I.R, Neves J.C.L, Novais R.F, Barros N.F, Mendonca E.S, Smyth T.J, Moreira M.S and Leite 
F.P (2006). Soil organic carbon dynamics following afforestation of degraded pastures with eucalyptus in 
southeastern Brazil. Forest Ecology and Management 235: 219 – 231 
82 Evans J and Turnbull J (eds) (2004). Plantation forestry in the tropics (3rd Edition). Oxford University Press, 
New York. 467pp  
83 Stone E.L and Kalisz P.J (1991) On the maximum extent of tree roots. Forest Ecology and Management 46:59-
102. 
84 Hamidar, C (2010) Water quality report for Mapanda, Uchindile and Idete Forest Project. Water Quality 
Laboratory, Iringa. 

85 Masamba, P (2008). Discussion of the Idete soil analytical data. Soil and site analyst, GRL internal document). 
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sustainability of the plantations against pests, diseases and climatic fluctuations. The project proponents 
are planting both pine and eucaluptus species which are exotic to Tanzania.  
 
Possible adverse effects of the planted tree species include suppression of the grass and shrub as a result 
of canopy closure. This will, however, provide suitable habitats for shade tolerant plant species as well as 
other taxa not facilitated by fire. Tree species planted are not invasive and therefore do not pose a threat 
to indigenous eco-systems in and around the project site. No disease introduction is expected as a result 
of exotic tree planting as those species have been in use in the region for decades now without any serious 
disease or pest incidences.  
 
There are recent controversies and critiques from adverse public reactions against planting of exotic 
species with a deep root system. The major argument is that pine and eucalyptus species have a deep root 
growth which demands a vast amount of water to grow, which leads to decreasing water levels from 
underground reserves and streams as a result of their deep root system over time. 
 
Roots hold soil and prevents erosion, and root growth creates air pockets which leads to increase soil 
permeability. A national study86 (Munishi 2007) identified impacts of eucalyptus on water resources. This 
study proved beyond the fact that eucalyptus trees do not degrade water resources because various species 
have various water requirements. Excessive water uptake is therefore a function of species type and 
environmental conditions. Like most other plants, eucalyptus species adjust their water uptake to the 
available soil water; reducing their water uptake as the soil dries and controlling water loss by regulating 
stomata opening. Thus, a high water table would allow a fast depletion, but as the water level falls water 
uptake decreases concurrently. This is supported by FAO87 (Davidson 1993), which compares the 
Eucalyptus with a range of crops. Moreover, it is evident that eucalyptus can achieve a high biomass 
production on a low nutrient uptake (as little as one-half to one-tenth that of most agricultural and estate 
tree crops). The same study also reveales that Eucalyptus appears to use less water per unit weight of 
biomass produced than other kinds of trees and many agricultural crops. Water consumption by 
eucalyptus is reduced by planting trees further apart or by thinning existing plantations, thus lowering 
water consumption per unit area of land.  
 
When concerns come to the pine, about 70 % of the wood in a pine is above ground – the rest being in the 
roots. Most of the nutrients are held in the needles and litter which is not removed from the site when 
trees are harvested. Furthermore, a global study on the effects of both pine and eucalyptus afforestation 
on water yield88, depicted that when shrublands and grasslands were afforestated with eucalyptus and 
pine trees, annual run off was reduced by 75% and 40%, respectively (Farley et al 2005).  
 
Large scale planting of Pinus patula and Eucalyptus saligna are recommended for planting by the EIA 
(2008). The Eucalyptus has been observed to do well in the surrounding areas. Neither pine nor 
eucalyptus species will be planted in the water sources and buffer zones will be established to safeguard 
the water resources and natural forest. It is also recommended that tree planting should not be done on 
slopes larger than 60% gradients for ease of harvesting and allows forest cover, which protect the soils 
against rain drop impact and encourage infiltration, reduces soil erosion and regulates stream flow. All 
areas above 60% gradient should be protected and remain as control areas for monitoring vegetation 
changes due to introduction of forest cover in the area and for safeguarding some of the native grassland 

                                                 
86 The Eucalyptus Controversy in Tanzania. Munishi (2007) 
87 Ecological Aspects of Eucalyptus Plantations. Davidson (1993) FAO. 

http://www.fao.org/docrep/005/ac777e/ac777e06.htm 
88 Effects of grassland and shrub land Afforestation with Pines and Eucalyptus on water yield: a Global Synthesis 

with Implications for policy. Farley et al (2005). Global Change Biology. 
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that may contain endemic or rare species89.  
 
Soil and water samples analysed for their chemical composition (at Sokoine University of Agriculture 
and Iringa Water Office) have not shown any changes in salinity and composition of soil, soil fertility or 
soil pH in comparison to the baseline scenario.  
 
With these studies in mind, the project proponents believe that planting eucalyptus and pine will not 
result into water and soil degradation in the area. Planting of pine and eucalyptus shall respect a buffer at 
least 30-60 meters from any natural tree vegetation within the plantation, as well as any water bodies 
(wetlands/swamps) following the FSC principles and criteria. This is to avoid growth disturbance with the 
exotic trees and also during harvesting. Species of high biological significance identified in the ecological 
survey shall be protected by the project and conservation measures shall be taken. The adaptability of the 
pine and eucalyptus` species to grow on marginal sites, have made it possible to be planted in highly 
eroded and degraded areas where other trees cannot survive. Sites where it has been planted and 
succeeded to prevent further degradation includes severely eroded slopes, and areas degraded by 
landslides. The pine and eucalyptus species were selected on the basis of their tolerance to severe periodic 
moisture stress, low soil fertility and fire and insect attack. The species are obtained from a high quality 
stock generated from genetically superior seed well adapted to the prevailing site conditions and 
broadened within and between species so as to ensure sustainability of the plantations against pests, 
diseases and climatic fluctuations.  
 
The project’s program of planting indigenous tree species outside the project area is expected to sustain 
the natural habitat, conserve the soil as well as water resources and biodiversity beyond the project zone. 
The native tree species planted on trial basis prior to the start of the project had a poor performance but 
the company will continue to improve its understanding of growing conditions for native species, and 
carry out trials and research in this field.  
 
B.1.3 Identify all IUCN Red List threatened species and species deemed threatened on 
nationally recognized lists that may be found within the project boundary. Project 
proponents must document how project activities will not be detrimental in any way to 
these species. 
 
Some areas have been identified as containing high concentrations of biodiversity and species of special 
interest such as the Blue Swallow. A number of plant species known to be threatened or endangered have 
been identified, and will, together with river valleys and sites of high concentration of remnants of 
miombo trees and shrubs species, be left intact for conservation purposes. The threatened species at 
national/local level that also appear in the IUCN Red List are given in table G.1.7.1 These were identified 
by the ecological study and mapped. The project participants aim to conserve them, as documented earlier 
in this PDD.  
 
Management plans for the rare, endangered and threaten species will be adhered to in accordance with the 
recommendations of the ecological survey that has been carried out to preserve and enhance their long-
term survival. In addition, GRL and the Idete Forest Project apply the standards and procedures under the 
Forest Stewardship Council (FSC). Under FSC principle 6: Environmental Impact: “Forest management 
shall conserve biological diversity and its associated values, water resources, soils, and unique and 
fragile ecosystems and landscapes, and, by so doing, maintain the ecological functions and the integrity 
of the forest”.  
 
Further in 6.3: “Safeguards shall exist which protect rare, threatened and endangered species and their 
habitats (e.g., nesting and feeding areas). Conservation zones and protection areas shall be established, 

                                                 
89 Environmental Impact Assessment for Idete by ENATA (2006, 2008). 
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appropriate to the scale and intensity of forest management and the uniqueness of the affected resources. 
Inappropriate hunting, fishing, trapping and collecting shall be controlled”. 
 
GRL strives to apply the FSC certification90 principles and criteria across its projects in East Africa, and 
aims to achieve certification for all its forest plantation operations. In addition, national legislation plays a 
critical part in the FSC Standards and Criteria, as compliance with national laws is the first principle of 
the FSC.  
 
Below is a map of the conservation areas of Idete Forest Project. The main conservation aspect is the 
corridor that extends through the centre of the project. The corridor links areas of miombo forest in the 
south and north of the land, and will allow biodiversity to move through the area. Also smaller patches of 
natural forest are left undisturbed by the project. These smaller patches are scattered around the project 
zone, and not shown in the map below (some of the patches are less than 1 ha). In addition to the 
conservation zones, GRL leaves a 60 meter buffer zone from any water body for protective measures. 
 

 
Figure B.1.3.1: Map showing IFP conservation areas 

 
The current biodiversity monitoring plan being developed for GRAS plantations including Idete Forest 
Project also puts greater emphasis on RTE species and prescribes measures to ensure their continuous 
monitoring. 
 
B.1.4 Identify all species to be used by the project and show that no known invasive species 
will be used. 
 

                                                 
90 Idete Forest Project received its FSC certificate in July 2010 
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The species to be planted include Pinus patula, P. elliotii, Eucalyptus calmadulensis, Eucalyptus saligna 
and E. grandis. A few indigenous species are also being planted for trial/research purposes such as Khaya 
anthotheca and a few exotic fruit trees though none has yet proved successful and had strong growth. The 
carbon benefit of these trees will not be included in the CER estimates. The species have been screened 
against the global database of invasive species and are not invasive in Tanzania.  

 
Table B.1.4: Species to be planted in the project area 
 

Species Type Uses 

Pinus patula Exotic softwood Timber 

Pinus elliotii Exotic softwood Timber 

Eucalyptus saligna Exotic hardwood Poles 

Eucalyptus camadulensis Exotic hardwood Poles 

Eucalyptus grandis Exotic hardwood Poles 

Grevelea robusta Exotic hardwood Firewood, timber, 
posts, windbreak, 
restoration  

Croton megalocarpus Indigenous Ecological restoration 

Markhamia lutea Indigenous Ecological restoration 

 
B.1.5 Guarantee that no genetically modified organisms will be used to generate carbon 
credits: 
 
No genetically modified organisms will be used in this project and as such, no carbon credits shall be 
claimed from these species. The seedling production shall not involve seed culture, but rather direct 
sowing on the ground and the project shall ensure seeds for planting are from known seed sources. 
 

B2. Offsite Biodiversity Impacts  
  
B.2.1 Identify potential negative offsite biodiversity impacts that the project is likely to 
cause: 
 
No unmitigable negative offsite biodiversity impacts are anticipated by the implementation of the project. 
However, a few impacts were foreseen in the EIA91, and their mitigation measures are given under B.2.2.  
The potential negative offsite biodiversity impacts of the project are listed as follows: 
 

 
• Change of land use from grassland to forest cover may result in loss of indigenous species used by local 
people as sources of firewood, poles, fruits, water conserving species and RTE species. In addition the natural 
habitat of the potential wildlife may be lost. 
 
• Implementation of the project will burden the ecosystem; threaten the survival of rare species known for 
conserving water, sources of firewood, fruits, poles and sanctuary for wildlife. 

                                                 
91 Environmental Impact Assessment (EIA) by ENATA (2008) 
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• The decaying litter of Pinus patula may cause growth of poisonous fungi such as Amanita muscaria which 
local people often confuse for edible mushroom species. 
 
• Most of the areas are vulnerable to fire, caused by hunters, honey collectors and farming activities. 
Outbreak of fires will pollute air from smoke and suspended particles in the atmosphere causing health hazard 
to workers and surrounding community. The fire would destroy habitats of fauna of the area and will result in 
loss of biodiversity besides economic loss to the project. 
 
• Spray of chemicals (pesticides) during nursery and planting operations could be an environmental hazard. 
The chemical spray may destroy other important insects of the area such as bees, butterflies and other living 
organisms valuable to the ecosystem. Spillage may also contaminate soil and surface water. 
 
• Part of fertilizers used in nursery and during tending operations can be washed by rain water to water 
bodies causing increase in phosphates, nitrates and sulphates to undesirable levels for human and marine life. 

 
Also refer section G.2.4 of this PDD for supplementary information. 
 
B.2.2 Describe how the project plans to mitigate these negative offsite biodiversity impacts: 
 
In order to prevent and mitigate the potential negative offsite impacts of increased air pollution, 
disturbing of habitat and influx of migrant workers, as stated in section B.2.1, GRL and IFP will apply the 
mitigation measures described in the EIA  as shown inTable B.2.2.1 below:  
 

 
Table B.2.2.1: Potential negative offsite biodiversity and environmental impacts from IFP 
Affected area Comments provided and mitigation 

measure proposed by the assessors 
Change of Land Use 
Change of land use from grassland to forest 
cover may result in loss of indigenous species 
used by local people as sources of firewood, 
poles, fruits, water conserving species and RTE 
species. In addition the natural habitat of the 
potential wildlife may be lost. 

NEMC’s recommendation for plantation 
establishment is not to exceed gradients of 60% 
on grasslands. All remaining areas must be 
protected and remain as control areas for 
monitoring vegetation change and for 
safeguarding some of the native grass land that 
may contain endemic or rare species. The project 
is implementing this recommendation. 
During land preparation for planting all scattered 
trees should be left intact for improved 
biodiversity. 
Water conserving species and fruit trees in 
valleybottoms beyond the recommended buffer 
zone 
should be left in place to enhance species 
diversity, carbon sequestration and food 

production. 

An ecological corridor will be conserved 

running through the centre of the project, which 

shall facilitate species migration through the 

project. 

Riverine and valley vegetation 
Implementation of the project will burden the 

The riverine and valley vegetation should be left 
intact to offer refuge to wildlife, improve species 
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ecosystem; threaten the survival of rare species 
known for conserving water, sources of 
firewood, 
fruits, poles and sanctuary for wildlife. 

diversity and protect the areas from erosion. The 
vegetation will also protect the rivers and 
streams. 
Trees shall be planted 60m away from the 
swamps and water bodies. 

Spread of fungal flora 
The decaying litter of Pinus patula may cause 
growth of poisonous fungi such as Amanita 
muscaria which local people often confuse for 
edible mushroom species. 

The local community will be made aware of the 
problem through seminars, media and use of 
posters. They should also be discouraged from 
trespassing in the project area. 

Decrease of water levels 
Exotic tree species have deep roots which take 
water from the soils and may decrease water 
tables in the areas adjacent to the plantation 
with the consequences of drying of river, 
tributaries and swamps thus affecting the entire 
ecosystem of the surrounding areas. 

Only water conserving species should be planted 
in the vicinity of water bodies and 60m buffer 
zones left intact around riverine areas and water 
bodies to minimize any hydrology impacts. 
Exotic species should be planted away from 
water 
sources. 

Spread of tree diseases 
The project aims at large scale planting of 
Eucalyptus saligna and other species including 
indigenous species on flat areas and gentle 
slopes and Pinus patula on the sloping 
gradients. 
Establishment of exotic species have in the 
recent past witnessed attack and serious 
outbreak of diseases. 

GRL is developing preventative and control 
measures on pests and diseases in an integrated 
pest management programmeme which include 
training of foresters for monitoring, prevention 
and control measures for any outbreak of disease 
and pests as recommended by research 
institutions. 

Air pollution due to outbreak of fire 
Most of the areas are vulnerable to fire, caused 
by hunters, honey collectors and farming 
activities. Outbreak of fires will pollute air from 
smoke and suspended particles in the 
atmosphere causing health hazard to workers 
and surrounding community. The fire would 
destroy habitats of fauna of the area and will 
result in loss of biodiversity besides economic 
loss to the project. 

The project is putting into place robust fire 
fighting plans which will involve local 
community, reinforce extension services, 
introduce green belt fire lines, and establish fire 
towers and a team of well trained and equipped 
fire fighters. 

Spray of Chemicals/pesticides 
Spray of chemicals (pesticides) during nursery 
and planting operations could be an 
environmental hazard. The chemical spray may 
destroy other important insects of the area such 
as bees, butterflies and other living organisms 
valuable to the ecosystem. Spillage may also 
contaminate soil and surface water. 

The project will follow guidelines for sound 
management of chemicals of 2002, Government 
Chemist Laboratory Agency, Ministry of Health. 
The project will use natural pest controls (i.e. 
use 
of predators or naturals enemies) to destroy pests 
where possible. 

Water pollution 
Part of fertilizers used in nursery and during 
tending operations can be washed by rain water 
to water bodies causing increase in phosphates, 
nitrates and sulphates to undesirable levels for 
human and marine life. 

Workers to be trained on management of 
fertilizer in nursery, field and storage. Water 
bodies to be tested periodically according to the 
EMP to establish levels of nitrates, sulphates, 
borates and phosphates. 
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In sum – a number of measures have been put in place to enhance offsite biodiversity – most notably 
restoring degraded woodlands in buffer zones through the planting of indigenous trees and protecting 
these areas. Fire shall be reduced in the conservation areas directly adjacent to the planting area, which 
will lead to regeneration of the natural vegetation over time. 
 
No activities are expected to threaten biodiversity outside the project boundary as a result of this project 
activity. Moreover, following project design, the monitoring program shall identify any negative offsite 
biodiversity impacts. The project proponents shall seek for measures to address any negative impacts as 
they may arise. 
 
The project expects to generate positive offsite biodiversity impacts through planting native trees that 
help conserve water resources and restore biodiversity, educational campaigns for the RTEs to the 
community and reduction of fires, which threaten the local biodiversity. 
 
The establishment ofcommunity woodlot on community land will also contribute towards reduceing 
negative offsite impacts. Successful community woodlots will provide basic wood and other forest needs 
usually obtained from natural forest, and thereby often exerting pressure on the natural forest. The 
community woodlot programme will absorb any likely pressure that may result from increase in human 
induced activities resulting from population growth. 
 
B.2.3 Evaluate likely unmitigated negative offsite biodiversity impacts against the 
biodiversity benefits of the project within the project boundaries. Justify and demonstrate 
that the net effect of the project on biodiversity is positive: 
 
All likely negative offsite biodiversity impacts emanating as a result of project development shall be 
mitigated by the project participants.(See table B.2.2.1 in this PDD). Any negative biodiversity identified 
by the monitoring scheme or those foreseen during the EIA study shall be regularly checked and 
addressed in a timely manner. The project expects to see net biodiversity benefits outside the project 
boundary and throughout the project’s lifetime. The project areas were vulnerable to fire, caused by 
hunters, honey collectors and farming methods. Continuation of these fires in the without project scenario 
would limit survival and restoration/expansion of habitats for fauna, flora outside the project area. This 
would result into a significant loss of biodiversity in the long term. Through monitoring, controlled fire 
regimes  and managing protective zones the project proponents expects to enhance the biodiversity 
compared to the status quo. 

 

B3. Biodiversity Impact Monitoring   
  
B.3.1 Describe the initial plan for how they will select biodiversity variables to be 
monitored:  
 
GRAS is developing, in collaboration with a professor from Sokoine University of Agriculture, a 
companywide biodiversity impact monitoring plan and guidelines, along with a tailored biodiversity 
monitoring plan for Idete. This  monitoring plan seeks to quantitatively and objectively monitor the 
biodiversity changes in a comprehensive manner, within and outside the influence of the project and will 
be applicable to all of GRAS`s forestry projects. The initial biodiversity monitoring plan is being 
developed a tone of GRAS` A/R projects and is seen as the overarching, generic biodiversity monitoring 
plan. This will then have to be tailored to each indivudual project. Variables to monitor include, species 
abundance and richness, species diversity, species composition in a given strata, effects of reforestation to 
their habitats and focusing on those species with a high risk of being negatively impacted by the project.  
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The monitoring technique will vary based on nature of the species being monitored i.e. aquatic or 
terestrial, plant, animal or bird species (see the GRL Biodiversity Monitoring Plan provided). With this 
study, the variables are categorised as response and pressure indicators. The response indicators will 
allow for direct measiurement of the biota e.g. the number of certain organisms of importance in a given 
area, diversity indices, similarity indices and presence or absence of a given organism. The pressure 
indicators will measure processes that threaten aspects of biodiversity such as those related to 
establishment of plantations in a natural ecosystem, impacts of different plantation management regimes 
(by species) fire regimes, zonation of the plantations and others. Surrogate measures shall be used where 
indiactors are difficult to assess. 
 
These measures will be used where there is a clear relationship between the abundance or presence of a 
given organism and a certain pressure e.g. fire regimes, plantation establishment, and management 
treatment among others. Monitoring scheme shall assess changes in biodiversity across the year and 
annual monitoring reports shall be prepared and submitted to NEMC as one of the Environmental 
Management Act requirements. Biodiversity monitoring plan will keep track of changes in these 
attributes as the project goes on and is compared with the baseline scenario.  
 
Monitoring scheme shall assess changes in biodiversity across the year and annual monitoring reports 
shall be prepared and submitted to NEMC as one of the Environmental Management Act requirements. 
Biodiversity monitoring plan will keep track of changes in these attributes as the project goes on and is 
compared with the baseline scenario. The monitoring scheme shall ensure that any changes identified are 
registered, quantified and rectified. The biodiversity monitoring shall be conducted consistent with the 
CDM monitoring plan. 
 
The monitoring plan and guidance will include: 

• Appropriate indicators of biodiversity that should be monitored and which can be 
compared inside and outside the project area, and over time to include terrestrial 
plants, avian, mammals, fish, important insects and selected aquatic flora and fauna 

• Identification of sampling technique for monitoring the selected indicators 
• Appropriate methods for analysis, quantification and interpretation of data collected 
• A tool on how to select key indicators for the generic monitoring guidance document 
• Development of data entry sheets, and analysis and recommendations 

 
The approach to be used will involve:  

• First, the identification of biodiversity indicators. Indicators usually demonstrate 
changes in biodiversity. Depending on the level of management, indiactors will be 
grouped into two broad categories according to what they assess; repsonse or pressure 
indicators. 

• Visit to specific field sites for assessment of area specific conditions and review of 
project documents 

• Second discussions with relevant staff and other stakeholders for review and 
refinement of the selected indicators for appropriateness and acceptability. This will 
be done through series of meetings with appropriate staff. 

 
Response indicators  

• The repsonse indicators will be those that can assess how species, groups, or 
ecosystem attributes respond to pressures on the ecosystem 

• These will therefore involve those indicators that allow for direct measurement of the 
biota e.g. the number of certain organisms of importance in a given area, diversity 
indices, similarity indices and presence or absence of a given organism 

• They provide information about other biodiversity elements, as well as the ones 
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directly sampled 
• These indicators are expected to give a more direct understanding of biodiversity 

though may be more difficult to measure and assess the result 
• Response indicators will be the most appropriate for monitoring over the long term 

and will be the major focus for the current monitoring plan 
 
Pressure indicators 

• The pressure indicators to be considered will be those that measure processes that 
threaten aspects of biodiversity such as those related to establishment of plantations in 
a natural ecosystem, impacts of different plantation management regimes (by species) 
fire regimes, zonation of the plantations among others 

• These indicators will be more appropriately used across large scales 
• It is therefore likely to be used when developing the generic guidance document in 

conjunction with response indicators 
 
Other indicators 

• Where appropriate indicators may be difficult to assess, surrogate measures will be 
used. These measures will be used where there may be a clear relationship between 
the abundance or presence of a given organism and a certain pressure e.g. fire regimes, 
plantation establishment, and management treatment among others. In this case the 
extent of the pressure can be measured as a surrogate of the population of the 
organism in question 

 

B4. Native Species Use (optional) 
  
B.4.1 Show that the project will only use species that are native to the region, or justify that 
any non-native species used by the project are superior to native species for generating 
concrete biodiversity benefits: 
 
The selection of species for planting (Pinus patula, pinus elliotii, Eucalyptus saligna, Eucalyptus 
camadulensis, and Eucalyptus grandis) was mainly based on their adaptability to the land, the region and 
the strong knowledge of plantation and silvicultural practices for these species. Unfortunately, there is 
little success of growing native species in plantations in the Southern Highlands of Tanzania. The project 
has done trial plots at the neighbouring projects of Uchindile and Mapanda, with native species, with very 
poor growth, such as Khaya anthotheca, Spathodea campanulata, Pordocarpus angolensis, Acacia 
melanoxylon, Melicia excelsa, Cordia Africana and Albizia schimperiana. Green Resources continues to 
do trials with native species in its plantations in the Southern Highland, as it is very keen to develop and 
improve forestry knowledge for successful cultivation of these species. To date, however, little success 
has been shown in achieving successful cultivation and growth of native species in the region. Green 
Resources is also working closely with Sokoine University of Agriculture and Tanzania Tree Seed 
Agency who are doing research into growth of native species. The area in which the project is 
implemented contains poor soil and the volume of growing native species is very low. Eucalyptus and 
Pine are the only species that there is sufficient silvicultural knowledge of to grow successfully.    
 

B5. Water and Soil Resource Enhancement (optional) 
  
B.5.1 Identify project activities that are likely to enhance water and soil resources: 
 
Water and soil restoration is expected through planting native species in the buffer zones. The project 
shall create conservation areas that have a high biodiversity value. Furthermore, a monitoring program 
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shall be implemented on water and soil resources to assess any negative impacts that might be resulted 
from the project activities and addressed. GRL will plant native and water-conserving species such as 
Croton megalocarpus and Markhamia lutea in valley bottoms beyond the recommended buffer zone, for 
enhancing biodiversity. All remaining areas will be protected and remain as control areas for monitoring 
vegetation changes and for safeguarding some of the native grass land that may contain endemic or rare 
species. Project activities that are likely to enhance the soil and water resources include:  
 

• Setting aside a buffer zone of 60 metres is recommended by NEMC to avoid 
interference of the exotic species with water resources, thus avoid 
depletion/degradation of the resources 

• Indigenous tree species shall be planted in the buffer zones  
• Planting of indigenous trees as well as leaving a natural vegetation buffer shall 

maintain the moisture content of the wetlands allowing repository site for other taxa 
like birds 

• Establishment of community woodlots 
• Establishment of preventive fire regimes 

 
 
B.5.2 Credibly demonstrate that these activities are likely to improve water and soil 
resource compared to the baseline, using justifiable assumptions about cause and effect, 
and relevant studies: 
 
The project is not expected to cause negative impacts to these resources because the water courses are left 
undisturbed by creation of sufficient buffer zones. However, conservation techniques (see B.5.1 above) to 
retain the soil moisture will be practised at the plantation sites and such measures are expected to enhance 
groundwater recharge. In addition, organic material such as falling leaves, twigs, bark and fallen fruits 
can be used as a soil moisture enhancer as it minimizes surface evaporation of moisture from the ground 
and improve humus conten of the top soil thereby improving soil moisture holding capacity, reduce 
runoff speed and quantity and improve water infiltration and recharge ground water.  
 
Soil and water samples analysed for their chemical composition (at Sokoine University of Agriculture 
and Iringa Water Office) have not shown any changes in salinity and composition of soil, soil fertility or 
soil pH in comparison to the baseline scenario (reports exist and are available upon request or during 
validation/verification). This is because the project proponent is keen on the minimum use of agro-
chemicals in it plantations. 
 
Roots increase the permeability of soil, increasing the absorption and infiltration of water. Forests also 
contribute to terrestrial evaporation and regulate the humidity of the soil through transpiration. As 
discussed under B.1.1, in the baseline scenario the area will continue being exposed to anthropogenic 
caused and seasonal fires, which would lead to continued degradation of the area, including soil 
resources. It is assumed that through the projects implementation that, the number of fires will diminish 
substantially and so soil fertility and physical property over time will improve thereby reducing rate of 
degradation.  
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Annex 1 
 

Standard Operating Procedure (SOPs) – Baseline Sampling IFP 
 
In accordance with methodology 5 only trees and shrubs need to be sampled for the carbon 
baseline (soil, deadwood, grass, other herbaceous and leaves DO NOT NEED TO BE 
SAMPLED for carbon baseline purposes.) 
 
2. Fieldwork  
 

 
 
 
Plot Design 
A nested plot design will be used.  
 
• Plots will be circular with nests of 11.28m and 1m radius respectively.  
• The centre of the plot will be marked with a visible pole of 75cm height whilst the fieldwork 

is carried out.  
• A GPS point should be taken to confirm the location of the centre point. Plot slope and 

elevation will also be noted, as well as strata and general description.  
• The boundary of the plot will be measured using a tape measure. 
 
Tree Sampling 
 
• Field sampling will not be used to assess trees in this study. Instead, high resolution satellite 

imagery will be used to assess tree biomass separately. 
 
Shrub Sampling 
 
Shrubs over a minimum height of 30cm will we sampled in the outer ring plot of 11.28m radius. 
   
For shrubs over 30cm of height: 

Small 
Plot: 
Radius 
1m 

Medium 
Plot: 
Radius 
11.28 
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• All the shrubs in the plot shall be numbered on check sheets. Shrub numbering progresses 
clockwise and shrub number one is the first shrub from direct north. If two shrubs are in the 
same bearing, then the shrub nearest to the plot centre comes first.  

• Edge shrubs will be identified and included or excluded with great care. If the centre of the 
shrub exceeds exactly 11.28m from the plot centre, the shrub will be excluded.  

• Measure maximum height of shrub 
• Measure the diameter of the shrub at 30cm. 
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Annex 2: 
 

MONITORING PLAN 
 

The monitoring plan has been prepared based on the provisions of the approved monitoring 
methodology – AR-AM0005 Version 4 

 
1. PURPOSE OF THE MONITORING PLAN 
This Monitoring Plan provides guidelines on monitoring and operational procedures of the GRL A/R CDM 
Project Activity, which proposes to generate net anthropogenic GHG removals by establishing sustainably 
grown forests plantations of eucalyptus and pine species on the land areas that are currently grassland. 
 
This Monitoring Plan fulfils the CDM requirement that the project activity should have credible and accurate 
monitoring procedures to enable the evaluation of project performance and verification of the net 
anthropogenic GHG emission removals. It sets out monitoring procedures that follow the provisions outlined 
in the Project Design Document and the approved Monitoring methodology (ARM-0005 version 04). 
 
 
2. THE A/R CDM PROJECT ACTIVITY 
 
2.1 Project boundary 
The spatial extent and location of the species planted under the A/R project activity, in each stratum, shall be 
recorded. As per the availability of remote sensing data of adequate resolution, project participants can assess 
the area planted and compare the changes observed in the planted area using remote sensing data and the data 
from ground checks, field monitoring, and from planting records. Any discrepancies between the area reported 
and the area estimated under the proposed A/RCDM project activity in any part of the strata or sub-strata along 
with the species planted, including the areas of mortality due to natural factors (e.g. fire and pests) and 
anthropogenic factors shall be recorded and reported 
 
2.2 Monitoring periods and frequency 
The project monitoring is expected to cover the first crediting period of 20 years with a renewal of up to two 
times, starting from 2006. The project participants shall use the tCER approach to address for the non 
permanence. The monitoring plan provides flexibility and shall also include the monitoring frequency 
recommended under national standards but can be amended in response to changes that may occur in the 
project activity as long as such amendments are in line with the general monitoring process described in this 
plan and are approved by a DOE during verification audits. 
 
2.3 Monitoring and operational procedures 
The project participants shall use standard nationally available procedures to monitor all activities and 
operations. The project is also complying with FSC standards for it forestry operations. All measured and 
experimental data shall be documented and archived.  
 
Operational procedures under this monitoring plan are defined as those of measuring and estimating net carbon 
stock changes associated with the plantations under the project, as well as general monitoring of forestry 
operations, and social and environmental impacts. 
 
The project participants shall keep records of all activities like changes in the actual planted areas, nursery 
operations, site preparation and forest management. Use of fossil fuels and fertilizer shall be recorded and 
archived. 
 
2.4 Monitoring of GHG emissions by source as a result of the project activity 
Emissions from non-transport related fossil fuels will be monitored at the project site. Records for monitoring 
this fuel use for diesel and gasoline respectively will be held at the plantation offices and updated monthly. 
These sources are most notably from water pumps at the nurseries and chain saw usage. 
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3 PROCEDURES FOR MONITORING OF THE BASELINE AND PRO JECT 
SCENARIOS 
 
3.1 Monitoring of the Baseline 
Under the selected methodology, the carbon stock changes are set to zero and do not 
need to be monitored over the project lifetime. 
 
3.2 Monitoring of the Carbon Stocks of the Planted Area 
The project participants shall monitor the implementation of the A/R CDM project activity through monitoring 
the boundary, forest establishment and the forest management operations. The project monitoring team will 
monitor and record the plots on which A/R project activity is undertaken in each stratum over the crediting 
period. In monitoring the A/R, particular emphasis will be paid to the varieties of tree species being planted in 
eligible areas. Changes in the plots will be recorded, including the areas of mortality due to natural factors (e.g. 
fire and pests), and anthropogenic factors in any part of the strata and sub-strata. 
 
The project participants shall ensure that the established plantation is protected over the crediting period. The 
fire line and firebreaks shall be established. In event of fire and pests outbreak the stratum affected shall be 
recorded and mapped. Replanting of the areas should be done and strata recorded for each stratum. The factors 
affecting the carbon stock changes shall be monitored. 
 
3.3 Monitoring using Permanent Sample Plots 
Permanent sample plots (PSPs) are used for sampling over time to measure and monitoring changes in carbon 
stocks of the relevant carbon pools in each compartment. The plots are treated in the same way as other lands 
within the compartment and stratum e.g. in terms of site preparation, weeding, pruning, thinning, harvesting, 
etc. Once ex-post stratification has been carried out the number of PSP’s required will be calculated. The ex-
post stratification will be carried out in GIS and allow for the area of each stratum to be calculated. Equations 
M.1 and M.2 from AR-AM0005, in conjunction with the Winrock Plot Calculator (Brown et al., 2006) will be 
used to calculate number of PSP’s required per stratum to reach a confidence level of 95 %. (using parameters 
derived from existing plantation data from the region) The project participants anticipate using circular shaped 
PSP of 100 400 m2. The plots will be systematically located with a random start in each stratum or sub-
stratum. 
 
Unique number tags are assigned on all trees inside the plot. These numbers are written by use of oily paint on 
aluminium covers to allow keeping the information concerning the tree and easy for cross-referencing. All 
trees are marked with white weather resistant paint at DHB i.e. at 1.3 m height so that the same point is 
measured all the time during measurement. Other parameters to be measured from every PSP are the carbon 
pools: live biomass; (Trees, Roots, Fine Litter and Course Woody debris) and dead biomass (soil and wood 
products). These parameters will be analyzed including information recorded for other purpose e.g. species, 
altitudes, GPS reading, slope, vegetation cover etc. The field forms for every PSP shall be recorded and kept in 
the PSP file. 
 
3.4 Volume Equations 
Tree volume will be estimated using the measurements from the PSPs and yield tables from a 
model developed in neighbouring government plantations92, 93.  Two different models have been applied. For 
the older stands where both DBH and Dominant Height can be measured the volume model is used. For the 
PSP’s where DBH is not measurable because the trees are too small then stocking is used in combination with 
volume tables to calculate volume. 
 
For P. patula: Two volume equations are used for p.patula a) for stands younger than six years 

                                                 
92 Malimbwi, R. E., Mugasha, A. G. & Zahabu, E. (1998). Yield tables for Pinus patula at Sao Hill Forest Plantations, 

Southern Tanzania. 
93 Malimbwi, R. E., Mugasha, A. G. & Zahabu, E. (draft). Yield tables for Eucalyptus saligna at Sao Hill Forest 

Plantations, Southern Tanzania. 
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(pp_vol1) and b) for stands older than six years (pp_vol) In addition site index (hdom) and basal 
area(ba1 & ba2) calculation were used for calculation of the standing volume in 2002. 
 
(PP_Vol) (m3/ha)= Exp (0.06192 + 0.73434 * Ln(hdom)+1.0786 * 
Pp_vol1 ( m3/ha) = Exp (-0.0476 + 1.00679 * ln(BA1) - (1.4379 / Age) + 0.88471 * Log (Hdom)) 
 
Dominant height (hdom) m= 1.32 * SI * (1-Exp(-0.13 * Age)1.83) 
Initial Basal Area (BA1 )m2/ha= Exp(-0.3618 + 0.14365 * Hdom+0.00119 * N) 
Basal Area Growth (BA2) m2/ha= Exp(-0.02 + 3.94 * (1-A1/A2) + 0.02844 * (1-A1/A2) * SI 
+(A1/A2) *ln(BA1)) 
 
Where: BA is basal area (Calculated from equation: PI*((dbh ^2)/40000) Hdom = 
Dominating height from the 100 tallest trees pr. Hectare 
 
For E. saligna: One volume equation is used to calculate of stand volume. In addition site index and basal 
area growth is used to calculate standing volume in the 2002 stands. 
 
Es_Vol = Exp (1.83184 + 0.21614 * Ln(Hdom)+0.96278 * Ln(BA)) 
 
Where: BA is basal area (Calculated from equation: PI*((dbh ^2)/40000) 
Hdom = Dominating height from the 100 tallest trees pr. Hectare 
Dominant height (hdom) =Exp (Ln(site index)+0.57824-6.0443/Age+2.61854*(1/Age^2))Ba 
 
For the calculation of volume in 2008 basal area is calculated for each plot and converted to basal area per 
hectare. Dominant height is used for these estimates. 
 
3.5 Conversion of Volume Estimates to total tree biomass 
At the time of preparation of the PDD no regionally applicable allometric equations could be found for the 
calculations of carbon stocks from pinus patula and eucalyptus saligna applicable for the conditions found in 
the Southern Highlands of Tanzania. As such a default BEF was selected as discussed in the PDD. For the ex-
ante estimates of carbon stocks a default BEF from the GPG LULUCF 2003 (Table 3A.1.10) was used. 
 
The range of values was applied in accordance with age of stands, meaning that the lower end of the BEF 
range was applied for the older stands. The BEF was reduced to the lowest level once it reached a DBH of 
10cm. 
 

 
 
It is anticipated that this BEF will be applied to measured volume estimates. The BEF will be regionally 
validated using destructive sampling of trees to determine volume, total dry biomass and biomass expansion 
factors. 
 
4 INSTRUCTIONS ON DATA COLLECTION 
4.1 General instructions 
Collecting reliable field measurements is an important step in the quality assurance plan. Standard procedures 
should be followed to collect reliable data to ensure the estimation of credible baseline and project emissions. 
 
During the monitoring process, the senior personnel overseeing the carbon monitoring activities shall verify 
data collected by the field personnel. The project entity must implement procedures that will ensure 
independent verification. Considering the differences in the electronic and paper based formats, there must be 
clarity in the terms defined and procedures followed. Particular attention shall be paid to monitoring and 
measurement errors and mandatory data checks shall be performed. 
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4.2 Data storage 
The project entity shall make necessary arrangements for data entry on the registry forms in paper and 
electronic formats and ensure transfer to the spreadsheet database at required intervals as outlined in the 
monitoring methodology. The data shall be archived using acceptable standards and stored in compliance with 
the instructions of the project information management system: The project entity shall adopt both paper and 
electronic formats to ensure that the information is stored in multiple formats. All GHG related information is 
collected and aggregated into monthly and annual data. The electronic data shall be stored securely at multiple 
locations using monthly backup procedures. 
 
4.3 Information (data) management system: 
The project information management links the operations of the field data collection and spreadsheet database 
management and outlines responsibilities of staff involved in collecting field data and organizing spreadsheet 
database. The supervisory staff overseeing the field data and spreadsheet database must certify the data each 
month and provide necessary clarifications on the changes, if any in the data collected and processed during 
the month. 
 
5 GUIDANCE ON MONITORING OF THE ENVIRONMENTAL AND S OCIAL ISSUES 
OF THE PROJECT 
 
The project will develop an environmental monitoring protocol inline with the recommendations in 
Given by the assessors (EIA 2006, 2008) listed in table B.2.2.1. Environmental monitoring will comply with 
FSC and CCBA requirements.  
 
The project has developed a socio-economic monitoring plan. This will be targeted at assessing livelihood 
changes across all sectors of the village communities as a result of the project activities. This is available to the 
certifier on request. This will be carried out every three years. 
 
6 QUALITY ASSURANCES AND QUALITY CONTROL (QA/QC) 
 
To ensure net anthropogenic GHG removals by sinks are to be measured and monitored precisely, credibly, 
verifiably and transparently, a QA/QC procedure will be implemented. 
a) Standard Operating Procedures (SOPs) will be developed for all procedures such as: 
 
i. GIS analysis 
ii. Field measurement 
iii. Laboratory methodology 
iv. Data entry 
v. Data documentation 
vi. Data storage 
b) Training courses on all data collection and analysis will be held for all relevant persons involved in the 
project. 
c) Verification of data quality 
 
SOPs will also be established to verify the accuracy of all procedures. 
 
i. GIS analysis 
10 - 20% of sampling units will be randomly selected for re-measurement by an independent measurement 
team. Any errors found will be corrected and recorded. 
 
ii. Field measurement 
• 10 - 20% of plots will be randomly selected for re-measurement independently 
• Any deviation between measurement and re-measurement above 5% will be corrected and recorded. 
 
iii. Laboratory methodology 
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• 10 - 20% of laboratory samples will be randomly selected for re-measurement by an independent, qualified 
measurement team. 
• Any errors found will be corrected and recorded. 
 
iv. Data entry 
• 10 - 20% of data entry records will be randomly selected for re-entry by a qualified team member and both 
sets of data compared with each other 
• Incorporate checks in the programs used to analyze the data such as upper limits for dbh 
Any errors found will be corrected and recorded. 
• If there are any problems with the data entry that cannot be resolved, the plot will not be used in the analysis. 
 
v. Data storage 
Data archiving will be completed in multiple formats. Copies of all data will be held by multiple project 
participants and at multiple locations. Data will be stored on durable media such as CDs and updated to new 
archiving media as technology develops. Original copies of all field measurements, laboratory data, and data 
analysis spreadsheets will be archived. 


