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6. Capacity Development Activities 

6.1. Objectives of Capacity Development Activities 
6.1.1. Basic Concept of Capacity Development 

In technology transfer and human capacity development carried out in international cooperation schemes, 
capacity development (C/D) is defined as, “the process of developing capacity to solve problems  
(problem response capacity) and set and achieve targets through the individual and collective fulfillment of 
roles by individuals, organizations, systems and society.” In this C/D process, the role of the donor is to 
support spontaneous development processes on each of the following levels.  

① Enhancement of individual and organizational knowledge and competency (capacity) 
② Development of organizations and organizational systems 
③ Organizational capacity building upon altering the system framework  

Accordingly, for constructing the REDD structure, it is important to conduct technology transfer of 
techniques for monitoring and forecasting tropical forest resources, as well as to build the spontaneous 
capacity of related personnel. In the Study, the Study Team carried out technology transfer and human 
capacity development as a facilitator offering lateral support for the C/D of related personnel in Lao PDR.  

6.1.2. Current Conditions of FIPD 

In organizational terms within the Lao PDR Ministry of Agriculture and Forestry, the FIPD (the C/P 
agency) is in charge of forest survey and planning within the Forestry Bureau, and the direct C/P agency for 
the Study is the FIPD Remote Sensing / GIS Section.  

Official training by the Lao PDR Ministry of Agriculture and Forestry comprises five streams, i.e. 
university overseas study, medium-term courses, short-term courses, OJT and inspection tour trips. Due to 
budgetary constraints, the Ministry of Agriculture and Forestry only implements the first two courses, and 
almost all training is conducted in the context of assistance programs.  

6.2. Capacity Development Programs and Results 
6.2.1. Technical Training in Lao P.D.R  

(1) Implementation of technology transfer on forest simulation 

A) First training (basics of forest cover future simulation)  

In the training, lectures and practical training were conducted in order to impart the basics of land use/cover 
models and basic land use/cover simulation. Figure 6-1 shows a scene from the training.   

•  Implementation date : June 28~July 2, 2010  
•  Trainees : FIPD employees (8 members)  
•  Instructors : Asia Air Survey (1 member)  
•  Training program  

- Concept of land use/cover simulation (lecture)  
- Construction of the land use/cover change model, analysis of land use/cover changes (practical 

training)   
- Calculation of transition potential (practical training)  
- Future simulation of land use/cover changes (practical training)  
- Accuracy evaluation of the land use/cover change simulation model (practical training)   
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Figure 6-1  Scene from the First Training  
 
B) Second training (applied forest cover future simulation)  

In the second training, lectures and practical training were conducted in order to impart the technologies 
required for conducting simulation of future forest cover change corresponding to conditions in Lao PDR. 
In the training, using spatial modeling software (Dinamica EGO), by which the users themselves can 
assemble models, drills were implemented concerning analysis of forest cover change, calculation of 
transition potential maps, simulation of future forest cover change, and evaluation of accuracy of the 
simulation model. Figure 6-2 shows a scene from the training.   

•  Implementation date : December 6~9, 2010  
•  Place : FIPD training room  
•  Trainees : FIPD employees (4 members)  
•  Instructors : Asia Air Survey (1 member) 
•  Training program  

- Modeling of quantities and areas of forest cover change (lecture)  
- Construction of the forest cover change model (practical training) 
- Construction of the forest cover change model, and presentation of the constructed model (practical 

training) 

 

Figure 6-2  Scene from the Second Training 
 
C) Training evaluation 

Following completion of the first and second training, evaluation of the training results was carried out 
based on questionnaire. The results are shown in Figure 6-3 and Figure 6-4.  

In both the first and second training programs, the trainees displayed a high level of interest and motivation 
towards the training. However, in the first training, the trainees only had low understanding regarding the 
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basic concepts of the land use/cover change model, while the instructor also gave a low evaluation (see 
Figure 6-3). Reasons were that many of the trainees only had scant knowledge on the basics of statistics 
and the scientific basis of geospatial analysis, etc. and it was difficult for them to understand the training 
materials in English. The English materials were translated into Lao by the trainees with relatively good 
understanding. The trainees appeared to have difficulty understanding the basic concept of the simulation 
model and the materials in English, however, four of the trainees arrived at construction of the land 
use/cover change model using the simulation software.   

 

Evaluation contents Score
I understood everything 5
I understood almost everything 4
I understood a little 3
I couldn’t really understand 2
I couldn’t understand at all 1

Figure 6-3  Self-Evaluation and Instructor’s Evaluation of Trainees in the First Training 
 
In the second training, the trainees displayed better understanding of the basic concepts of the land 
use/cover change model. Two of the trainees had difficulty understanding basic statistical theory, while one 
of them had difficulty understanding the English materials, however, the other trainees translated them into 
Lao for him. The trainees had trouble understanding parts of simulation model accuracy evaluation and 
change factor analysis, etc., however, three of them reached the level of constructing the forest cover 
change model using the spatial modeling software. At the end of the training, the trainees were advised to 
pass on the knowledge and technology they had learned to the other FIPD employees.  

 

Figure 6-4  Self Evaluation and Instructor’s Evaluation of Trainees in the Second Training 
 
(2) Implementation of technology transfer on tree height measurement 

A) Training 

In order to measure the height of trees in forest areas, training was implemented with the objective of 
imparting the basics of cubic (three-dimensional) measurement by digital stereo plotter. In the training, 
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technology was transferred on tree section and tree height measurement methods using ALOS/PRISM 
images and digital stereo plotter (Zukameijin SA/GE). Figure 6-5 shows a scene from the training.  

•  Implementation date : October 18~22, 2010  
•  Place : FIPD training room  
•  Trainees : FIPD employees (8 members)  
•  Instructors : Asia Air Survey (2 members)        
•  Training program  

- Outline explanation of photographic surveying (collinear conditional formula and hypostatis 
mechanism, etc.: lecture)  

- ALOS/PRISM image search method (use of the RESTEC homepage: lecture)  
- ALSO/PRISM Modeling of quantities and areas of forest cover change (lecture)  
- Construction of the forest cover change model (practical training) 
- Training in tree height measurement and simple mapping using ALOS/PRISM images and aerial 

photographic images (used equipment: Zukameijin SA/GE)  
- Incorporation of mapping data into GIS (basic carbon stock estimation, etc.)   

 

Figure 6-5  Training in Tree Height Measurement using Digital Stereo Plotter 
 
B) Training evaluation  

Following completion of the training, evaluation of the training results was carried out based on 
questionnaire. The results are shown in Table 6-1 and Figure 6-7. Since this was the second technology 
transfer course following on from last year (some of the participants didn’t take part the first time), the 
trainees displayed a better understanding of three-dimensional measurement and a higher awareness 
regarding the acquisition of technology. On comparing the results of the technology transfer questionnaire 
between last year and this year, the questionnaire of participants seems to indicate a lower level of overall 
understanding this year. However, as the trainees this year responded to the questionnaire upon 
understanding the goal of the technology transfer, it cannot be entirely said that understanding was lower 
than the first time. As is indicated in Figure 6-6 and Figure 6-7, since the instructor’s evaluation indicates a 
far higher level of understanding than the first time, it can be said that the technology transfer this time was 
more significant.  
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In the questionnaire of trainees (their aspirations, etc.), as was also the case last year, many responded that 
the training schedule was too short and that they must practice more. Since experience is more important 
than anything else in the three-dimensional measurement of tree height and so on, it will be necessary to 
implement further technology transfer as well as ongoing acquisition of technology on the Lao PDR side.   

Table 6-1  Results of Questionnaire of Technology Transfer Participants 

R
espondent 

Y
ears

’ 
experience 

P
rinciples of 

photographic 
surveying 

S
tereopsis 

Z
ukam

eijin 
installation 

S
tudy 

registration  

O
rientation 
analysis 

F
orest section 

m
ap 

preparation 

T
ree height 

m
easurem

ent 

T
ree height 

division m
ap 

preparation 

Z
ukam

eijin 
operation  

A 9 5 5 5 5 5 4 5 5 4 
B 5 4 4 5 5 4 3 5 4 3 
C 0 3 4 3 4 4 3 3 3 3 
D 3 4 5 3 3 3 3 3 3 3 
E 0 3 3 2 3 3 3 4 2 3 
F 17 5 5 4 4 4 4 4 5 4 
G 5 2 3 3 3 3 3 3 4 4 
H 4 4 3 3 3 2 3 3 2 3 

Total 43 30 32 28 30 28 26 30 28 27 
Average 8.6 3.8 4.0 3.5 3.8 3.5 3.3 3.8 3.5 3.4

* Concerning figures in the table: 1 (not acquired) ⇔ 3 (ordinary) ⇔ 5 (Well understood) 

Note: This does not include the years of experience.   
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Figure 6-6  Last Year’s Technology Transfer: Questionnaire Results on Tree Height Division Map Preparation 
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Figure 6-7  This Year’s Technology Transfer: Questionnaire Results on Tree Height Division Map Preparation 
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(3) Implementation of remote sensing technology transfer 

A) Training  

With the objective of preparing land use maps and conducting deforestation and forest degradation 
analysis, the training included follow-up of last year’s contents (ISODATA classification method, etc.) and 
covered classification assuming the handling of multiple images (mosaic and comparison with other 
periods), deforestation (changes in land use) and method for verifying the accuracy of prepared land use 
maps. The LANDSAT data for Pakxeng District from Phase 5 were used in the training.  

Moreover, as was also the case last year, the trainees were instructed to compile a manual of the training 
contents in the Lao language. Figure 6-8 shows a scene from the training.  

•  Implementation date : November 3~9, 2010  
•  Place : FIPD training room  
•  Trainees : FIPD employees (17 members)  
•  Instructors : Asia Air Survey (1 member) 
•  Training program  

- Follow-up of last year’s training (lecture) 
- Classification in consideration of mosaic, and classification in consideration of land use maps from 

other periods (practical training) 
- Theoretical inspection using land use maps from other periods, and extraction of land use change 

locations (practical training)  
- Supplementation of cloudy areas using land use maps from other periods, and deforestation analysis 

(practical training) 
- Verification of accuracy of land use maps (practical training) 

 

Figure 6-8  Scene from the Remote Sensing Training  
 
B) Training evaluation  

The trainees, who are expected to work at the new remote sensing center of FIPD, were keen and highly 
motivated. Since eight new employees took part for the first time, they did not have the benefit of the 
knowledge that was imparted in last year’s technology transfer. However, since the trainees who 
experienced last year’s technology transfer assisted the new participants and a Lao language manual of last 
year’s contents has been compiled, it was anticipated that the trainees would build each other’s technology.  

Furthermore, since this year’s training was conducted with multiple trainees working on single PCs, it will 
be important for each member to conduct his or her own work as more equipment is introduced in future.  

Following completion of the training, evaluation of the training results was carried out based on 
questionnaire. The results are shown in Figure 6-3. Considering the participation of some trainees for the 
first time, the level of understanding was high. One of the reasons for this was that data that were already 
refined to an extent were used and the work could be conducted according to the manual. In future, it will 
be important for personnel to improve proficiency via OJT in FIPD work.  
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Finally, since numerous trainees stated a desire for more training in their questionnaire responses, it will be 
necessary to conduct training via OJT from next fiscal year onwards.  
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Evaluation contents Score
I understood everything 5
I understood almost everything 4
I understood a little 3
I couldn’t really understand 2
I couldn’t understand at all 1

Figure 6-9  Self Evaluation and Instructor’s Evaluation of Trainees  
 
(4) On-the-Job-Training (OJT)  

OJT technology transfer to the C/Ps was implemented as follows on the technology and methodology of 
field surveys targeting forest survey, etc.  

A) Forest survey 

•  Implementation date and place : December 5~20, 2010 (Louangphabang Province, Bolikhamxai Province) 
December 8~14 (Bolikhamxai Province)   

•  Implemented contents 

OJT geared to imparting forest survey methods locally was implemented. In addition to conducting 
guidance on survey point selection, survey plot configuration, diameter at breast height measurement, 
survey form entering and important points in site survey implementation, guidance was offered on the 
methodology and caution points in use of instruments such as ultrasonic meter Vertex, diameter measuring 
tape, clinometer and handy GPS, etc.   

As a result of conducting guidance, the C/Ps became able to independently conduct work from the 
configuring of survey plots to entering of field notes by the latter part of the training.  

B) Household survey 

•  Implementation date and place : November 5~December 1, 2010 (Louangphabang Province, Pakxeng 
District) 

•  Implemented contents 

OJT was conducted on the community survey implementation method. Prior to the survey, preliminary 
training was conducted to offer guidance to the C/Ps on the method and important points of survey. 
Following the start of survey work, ongoing guidance was provided on the survey method and method of 
compiling survey results.  

As a result of conducting guidance, the C/Ps became able to independently conduct community survey by 
the latter part of the training.  



6-8 

C) Forest survey for deforestation and forest degradation analysis using remote sensing technology    

•  Implementation date and place : July 23~25, 2010 (Bolikhamxai Province) 
July 27~29, 2010 (Louangphabang Province) 

•  Implemented contents 

OJT was conducted regarding the local truth survey that was implemented to verify the accuracy of land 
use/cover maps prepared in fiscal 2009.  

In conducting the local truth survey, ALOS/AVNIR2, LANDSAT/TM images and land use/cover maps, 
etc. were prepared and guidance was conducted on the important points in local truth survey while 
comparing satellite images with actual conditions on the ground. Also, based on the findings, guidance was 
conducted on the important points to consider when implementing satellite image analysis.  

6.2.2. Training in Japan  

(1) Training contents  

In conducting the technical training in Japan, in addition to deepening understanding of REDD initiatives 
and carbon sink inventory on the national level in Japan, emphasis was placed on imparting substantial 
technology to the trainees based on the flow of work from desk learning to field survey based on the 
learned contents to consolidation of the field survey, so that they will be able to instruct other employees 
after they return home.  

•  Names of trainees 
Lao PDR Mr. Phinsavanh Khamkhoun (Engineer, FIPD) 

Ms. Chanthalasy Khamnouy (Deputy Chief of RS&GIS Section, FIPD) 
Vietnam Mr. Doan Minh Tuan (Chief of Inspectorate of VNFOREST) 

Mr. Nguyen Truong Thanh (Senior Official-Department of Science, Technology and 
International Corporation, VNFOREST)  

•  Implementation date : January 17 (Mon)~January 29 (Sat), 2011 (including transit time) 
•  Training contents : Table 6-2 shows the contents of training. Figure 6-10 shows the training 

conditions. 
 

Table 6-2  Contents of Training in Japan 

Date Training Contents  
January 18, 2011 (Tue)  ○ Courtesy call (Forestry Agency), orienteering  
January 19, 2011 (Wed) ○ Outline of REDD and forest carbon estimation techniques 

○ Image classification and forest carbon stock calculation flow based on field 
survey  

January 20, 2011 (Thu)  ○ Ground truth practical training 
We went to the foothills of Mt. Fuji and conducted guidance on concrete 
techniques for using GIS and GPS and comparing satellite data with observed 
subjects (vegetation/land use). We also visited the Ministry of Environment’s 
Biodiversity Center of Japan and gave an explanation on the origins of the 
forest around Mt. Fuji.   

January 21, 2011 (Fri)  ○ Object base classification  
We conducted guidance on image classification using object base 
classification software on image data from around Tama Forest Science Park. 

○ Vegetation interpreting based on aerial photographs  
We conducted guidance on vegetation interpreting methods using reflective 
stereoscope with aerial photographs from other areas as the materials.  

January 22, 2011 (Sat)  ○ Field survey in Satoyama *areas  
We visited a Satoyama area in Kanagawa Prefecture and conducted a lecture 
on the history of forest use and conditions of biodiversity, etc. in Japan.  

                                                        
* The border zone or area between mountain foothills and arable flat land 
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Date Training Contents  
January 24, 2011 (Mon) ○ Tree height measurement using Zukameijin   

We conducted a lecture on how to measure tree height using Zukameijin and 
then conducted actual tree height measurement using Zukameijin.  

January 25, 2011 (Tue) ○ REDD+ current conditions and trends 
We conducted training at the REDD Research and Development Center, 
which is the leading research agency for REDD in Japan. The trainees 
received an introduction to the role and achievements of the REDD Research 
and Development Center and lectures on REDD discussions and issues in 
COP16.   

January 26, 2011 (Wed) ○ Field forest survey (place: Tama Forest Science Park)   
Upon grasping the forest of the target area using aerial photographs taken in 
advance, we implemented the forest survey. In this, we conducted plot 
configuration, tree height and diameter at breast height measurements and 
survey form entering.   

January 27, 2011 (Thu) ○ Carbon stock estimation using the results of field surveys 
Using the forest data (DBH, tree height, tree species) obtained in the field 
survey, we estimated the forest carbon stock and CO2 conversion value using 
the allometry approach.   

January 28, 2011 (Fri)  Evaluation, training report preparation and courtesy call (Forestry Agency) 
 

 
Asia Air Survey Co., Ltd.: Forest carbon estimation 

REDD Research and Development Center Field forest survey (place: Tama Forest Science Park) 

Figure 6-10  Scenes from the Training in Japan 
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(2) Evaluation by trainees  

We had four of the trainees give an anonymous evaluation of the training contents. Table 6-3 shows the 
results.  

Generally the trainees rated the training highly. The trainees on the whole are seeking to acquire 
technologies that are applicable in the target country. Moreover, since some of the trainees stated that the 
training time was not enough in the free comment column, it will be necessary to either conduct longer 
training or narrow down the contents in future.  

Table 6-3  Results of Training Evaluation by Trainees 

Trainee
Program 

A B C D 

1. Introduction to REDD technologies 4 4 4 5 
2. Vegetation interpreting using aerial photographs  5 4 4 5 
3. Forest map preparation using aerial photographs and satellite images (1)  4 4 5 5 
4. Forest map preparation using aerial photographs and satellite images (2) 4 4 5 5 
5. Field survey using ALOS images (land around Mt. Fuji)   5 4 4 5 
6. Field survey in a Satoyama area  5 5 5 5 
7. Tree height measurement using Zukameijin   4 4 4 5 
8. Current conditions and trends of REDD+  4 3 4 5 
9. Field forest survey (place: Tama Forest Science Park)  5 5 4 4 
10. Carbon stock estimation using the results of field surveys 5 4 4 5     




