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            E fforts are underway to pro- mote the use of renewable energy as a means of electri- fication for islands, moun- tainous regions and villages that are out of reach to power distribution lines. One renewable energy system, utilizing solar energy, is the solar home system (SHS), which is comprised of a solar PV panel, a charge controller, batteries and a light- ing appliance—four components which are all widely available on the market. Thanks to their ease of installation and availability, SHSs are used in unelectri- fied villages in many countries. The ease of the systems’ installa- tion, however, can be a disadvantage as well. Significant problems arise because the systems are often not properly in- stalled due to a lack of proper technical knowledge. Consequently, when even a minor problem occurs, the systems are often abandoned because nobody knows how to solve it. According to Dr. Shiota Akio, who has served as a PV technology expert in many of JICA’s rural electrification projects, there are four key points to achieving a sustainable SHS; namely, proper design, proper components, proper installation and proper operation and maintenance. “The serious problem is that many engineers and technicians involved in SHS projects do not have the ‘proper’ PV technical knowledge and so do not understand what ‘proper’ means,” Dr. Shiota says. “In fact, the use of SHSs is not popular in developed countries, where electricity infrastructure is well developed. As a result, there are not enough trainers who can provide ‘proper’ training in SHS skills at the local level.” Dr. Shiota continues, “Capacity development is not just a matter of deliv- ering theory and knowledge, but also of making the trainees understand the technology and mechanisms behind the knowledge through practical experience. Unfortunately, comprehensive and practi- cal training materials that explain the whole SHS are not at their disposal. That’s why I made my own training materials.” Proper Training Dr. Shiota conducted his first training program in PV technology in Malawi, using his own original curriculum and materials. The trainees praised his method for its practicality and ease of understanding. In his next program, in the Philippines, Dr. Shiota carefully refined his training materials and cur- riculum, developing his own “Shiota method” of training which repeatedly alternated lectures and hands-on prac- tice in an effectively integrated style. In the hands-on practice sessions, the group would make field trips to PV power generation facilities and private homes for practical guidance in such tasks as measuring system parameters and to analyze how the PV systems were working. Trainees were always required to think and understand the technology rather than just memorize knowledge. “I never fail to conduct a qualifica- tion examination at the end of the training program,” says Dr. Shiota. “No questions in the exam can be solved just by memo- rizing knowledge or theory. Unless the trainees really understand the PV tech- nology, thus enabling them to find their way to the solution, they cannot pass the exam. Those who pass are awarded certi- fication as PV trainers.” There are four levels of qualifica- tion: assistant basic, basic, intermediate and advanced. Those who qualified as PV trainers provide re-training for those who failed. With Dr. Shiota’s support, the new trainers then refine their teach- ing skills by conducting training them- selves. They also deepen their own level of understanding in PV technology through answering questions and in discussions with their own trainees. “Many countries are attempting to train PV technicians and engineers,” warns Dr. Shiota, “but in nearly all cases, the instruction is one-way. They are not ensuring that participants acquire the right knowledge and skills. Neither do they teach how to deliver the technol- ogy to others. SHS teaching is not a matter of just training people to under- stand the technology, but of using a sys- tematic training method which fosters trainers able to teach others what they themselves have learned.” A total of about sixty people in the Philippines have so far undergone train- ing using Shiota’s method, and three have been qualified as certified interme- diate PV trainers. This puts them in the top class worldwide as PV trainers. Heartwarming Coincidence in Bhutan In contrast with such aid as the construc- tion of infrastructure and facilities, the concrete gains from training people are not readily apparent. For Dr. Shiota, however, these gains have indeed ap- peared in a tangible form. JICA has been carrying out a tech- nical cooperation project for rural power supply in Bhutan for three years, begin- ning in June of 2008. As a part of the project, SHS electrification was imple- mented in the Tsirang district in the south of the country. Here the JICA rural electrification expert sought to adopt a revolutionary approach, putting priority on, first, nurturing the PV train- ers, and then allowing those qualified PV trainers to train engineers and tech- nicians to be able to install and maintain the system properly. This approach is in contrast to conventional SHS projects, which first of all install the system with- out “proper” training. However, at the time there were no Japanese experts available who could conduct effective PV training. Therefore, the aforementioned three Filipinos who had qualified as interme- diate PV trainers were appointed as JICA “third-country experts” for the said project in Bhutan. “It seems the Bhutanese side initial- ly had doubts about the experts from the Philippines,” comments Dr. Shiota, “but I heard that they were surprised at the formidable knowledge and skills of the Filipino experts when they actually saw how well they could perform. They proved to be outstanding trainers, pre- senting a systematic curriculum which incorporated practical techniques as well. Even after I left my assignment in 2006, the three of them gained fur- ther experience while active in the Philippines as key persons in PV tech- nology. They boosted their skills as trainers and even adapted some parts of my original training materials to better suit Bhutan’s conditions.” The Filipino experts nurtured Bhutanese trainers during their first as- signment in Bhutan, and on their second, they supported the Bhutanese trainers to gain their own teaching experience. As a result, they achieved the significant accomplishment of training outstanding Bhutanese trainers. The fact that Filipino experts who had no appropriate technical knowledge or experience just a few years before were now able to teach their skills over- seas greatly encouraged the Bhutanese, as they recognized that they could do the same if they worked hard. “Fortunately, I could meet the Filipino trainers in Bhutan,” says Dr. Shiota. “At the same time they were in Bhutan, I got another assignment in the country, almost as if it was meant that we should meet once again. I was happy to find they were quite touched upon see- ing me, saying, “Dr. Shiota, you changed us. Without you, we were not PV train- ers. We couldn’t come to Bhutan. If we couldn’t come here, no Bhutanese PV trainers would have been nurtured. You are our founder.” I was delighted on hearing this and felt a great sense of satisfaction to know that my own PV technical training methods had borne such fruit. Even so, they had worked very hard indeed. They were assiduous in their studies, felt pride and dedication in their role as JICA third-country experts, and effectively used their private time to prepare for their training sessions.” Future Vision for SHS Dr. Shiota warns that widespread incor- rect knowledge has been undermining the sustainable exploitation of SHSs. Although it seems like a simple system, an SHS must be designed appropriately for the environment in which it is installed and the culture of the users. “I have made an interesting obser- vation about our PV training course,” says Dr. Shiota. “The pass rate of the qualification exam is high among those without any prior experience of the PV system but low among those with experience. This tendency suggests that many PV training courses conducted in the past have been inappropriate, and that many engineers and technicians have been taught improperly. They have been working on SHS projects with mis- understood knowledge. It is often very difficult to correct such misunderstandings during the train- ing period, since those involved have believed their knowledge to be correct for many years. For that reason, Dr. Shiota stresses, it is important to provide the proper PV training to ensure that trainees can acquire the right technical knowledge and skills from the outset. “The demand for engineers and tech- nicians who have the right knowledge and skills in PV technology is increas- ing. That’s why I hope to create a self- learning DVD training course in order to prevent misunderstandings and to ensure that anyone can easily learn the proper ways to achieve a sustainable SHS.” 4 The Japan Journal OCTOBER 2010 5 The Japan Journal OCTOBER 2010 ALL PHOTOS COURTESY OF SHIOTA AKIO Dr. Shiota Akio (right) instructs two trainees through practice at a JICA-funded laboratory in the Philippines, June 2006. Training in photovoltaic (PV) power generation technology provided through the Japan International Cooperation Agency (JICA) has been helping to bring more stable and sustainable supplies of electricity to rural areas around the world. Matsui Yoko asked one of Japan’s leading experts in the field, Dr. Shiota Akio, about his work. Renewable Education , Renewable Energy Three Filipinos learn how to monitor a battery bank during a training session in May 2005. MATSUI Yoko is a freelance writer. A Filipino PV trainer (white shirt) instructs a group of Bhutanese in the measurement of PV panel parameters, October 2009. Three Filipino experts (far left, Magdaleno M. Baclay, Jr.; from far right, Camelo B. Cabuga and Romeo M. Galamgam) with Bhutanese PV trainees and trainers following the successful training program in April 2010. At center is JICA rural electrification expert Ms. Orui Kuri. EXPERTS 
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E fforts are underway to pro-mote the use of renewable energy as a means of electri-fication for islands, moun-
 tainous regions and villages that are out of reach to power distribution lines. One renewable energy system, utilizing solar energy, is the solar home system (SHS), which is comprised of a solar PV panel, a charge controller, batteries and a light-ing appliance—four components which are all widely available on the market. Thanks to their ease of installation and availability, SHSs are used in unelectri-fied villages in many countries.
 The ease of the systems’ installa-tion, however, can be a disadvantage as well. Significant problems arise because the systems are often not properly in-stalled due to a lack of proper technical knowledge. Consequently, when even a minor problem occurs, the systems are often abandoned because nobody knows how to solve it.
 According to Dr. Shiota Akio, who has served as a PV technology expert in many of JICA’s rural electrification projects, there are four key points to achieving a sustainable SHS; namely, proper design, proper components, proper installation and proper operation and maintenance.
 “The serious problem is that many engineers and technicians involved in SHS projects do not have the ‘proper’ PV technical knowledge and so do not understand what ‘proper’ means,” Dr. Shiota says. “In fact, the use of SHSs is not popular in developed countries, where electricity infrastructure is well developed. As a result, there are not enough trainers who can provide ‘proper’ training in SHS skills at the local level.”
 Dr. Shiota continues, “Capacity development is not just a matter of deliv-ering theory and knowledge, but also of
 making the trainees understand the technology and mechanisms behind the knowledge through practical experience. Unfortunately, comprehensive and practi-cal training materials that explain the whole SHS are not at their disposal. That’s why I made my own training materials.”
 Proper Training
 Dr. Shiota conducted his first training program in PV technology in Malawi, using his own original curriculum and materials. The trainees praised his method for its practicality and ease of understanding. In his next program, in the Philippines, Dr. Shiota carefully refined his training materials and cur-riculum, developing his own “Shiota method” of training which repeatedly alternated lectures and hands-on prac-tice in an effectively integrated style.
 In the hands-on practice sessions, the group would make field trips to PV power generation facilities and private homes for practical guidance in such tasks as measuring system parameters and to analyze how the PV systems were working. Trainees were always required to think and understand the technology rather than just memorize knowledge.
 “I never fail to conduct a qualifica-tion examination at the end of the training program,” says Dr. Shiota. “No questions in the exam can be solved just by memo-rizing knowledge or theory. Unless the trainees really understand the PV tech-nology, thus enabling them to find their way to the solution, they cannot pass the exam. Those who pass are awarded certi-fication as PV trainers.”
 There are four levels of qualifica-tion: assistant basic, basic, intermediate and advanced. Those who qualified as PV trainers provide re-training for those who failed. With Dr. Shiota’s support,
 the new trainers then refine their teach-ing skills by conducting training them-selves. They also deepen their own level of understanding in PV technology through answering questions and in discussions with their own trainees.
 “Many countries are attempting to train PV technicians and engineers,” warns Dr. Shiota, “but in nearly all cases, the instruction is one-way. They are not ensuring that participants acquire the right knowledge and skills. Neither do they teach how to deliver the technol-ogy to others. SHS teaching is not a matter of just training people to under-stand the technology, but of using a sys-tematic training method which fosters trainers able to teach others what they themselves have learned.”
 A total of about sixty people in the Philippines have so far undergone train-ing using Shiota’s method, and three have been qualified as certified interme-diate PV trainers. This puts them in the top class worldwide as PV trainers.
 Heartwarming Coincidence in Bhutan
 In contrast with such aid as the construc-
 tion of infrastructure and facilities, the concrete gains from training people are not readily apparent. For Dr. Shiota, however, these gains have indeed ap-peared in a tangible form.
 JICA has been carrying out a tech-nical cooperation project for rural power supply in Bhutan for three years, begin-ning in June of 2008. As a part of the project, SHS electrification was imple-mented in the Tsirang district in the south of the country. Here the JICA rural electrification expert sought to adopt a revolutionary approach, putting priority on, first, nurturing the PV train-ers, and then allowing those qualified PV trainers to train engineers and tech-nicians to be able to install and maintain the system properly. This approach is in contrast to conventional SHS projects, which first of all install the system with-out “proper” training.
 However, at the time there were no Japanese experts available who could conduct effective PV training. Therefore, the aforementioned three Filipinos who had qualified as interme-diate PV trainers were appointed as JICA “third-country experts” for the said project in Bhutan.
 “It seems the Bhutanese side initial-ly had doubts about the experts from the Philippines,” comments Dr. Shiota, “but I heard that they were surprised at the formidable knowledge and skills of the Filipino experts when they actually saw how well they could perform. They proved to be outstanding trainers, pre-senting a systematic curriculum which incorporated practical techniques as well. Even after I left my assignment in 2006, the three of them gained fur-ther experience while active in the Philippines as key persons in PV tech-nology. They boosted their skills as trainers and even adapted some parts of my original training materials to better suit Bhutan’s conditions.”
 The Fil ipino experts nurtured Bhutanese trainers during their first as-signment in Bhutan, and on their second, they supported the Bhutanese trainers to gain their own teaching experience. As a result, they achieved the significant accomplishment of training outstanding Bhutanese trainers.
 The fact that Filipino experts who had no appropriate technical knowledge
 or experience just a few years before were now able to teach their skills over-seas greatly encouraged the Bhutanese, as they recognized that they could do the same if they worked hard.
 “Fortunately, I could meet the Filipino trainers in Bhutan,” says Dr. Shiota. “At the same time they were in Bhutan, I got another assignment in the country, almost as if it was meant that we should meet once again. I was happy to find they were quite touched upon see-ing me, saying, “Dr. Shiota, you changed us. Without you, we were not PV train-ers. We couldn’t come to Bhutan. If we couldn’t come here, no Bhutanese PV trainers would have been nurtured. You are our founder.” I was delighted on hearing this and felt a great sense of satisfaction to know that my own PV technical training methods had borne such fruit. Even so, they had worked very hard indeed. They were assiduous in their studies, felt pride and dedication in their role as JICA third-country experts, and effectively used their private time to prepare for their training sessions.”
 Future Vision for SHS
 Dr. Shiota warns that widespread incor-rect knowledge has been undermining the sustainable exploitation of SHSs. Although it seems like a simple system, an SHS must be designed appropriately for the environment in which it is installed and the culture of the users.
 “I have made an interesting obser-vation about our PV training course,” says Dr. Shiota. “The pass rate of the qualification exam is high among those
 without any prior experience of the PV system but low among those with experience. This tendency suggests that many PV training courses conducted in the past have been inappropriate, and that many engineers and technicians have been taught improperly. They have been working on SHS projects with mis-understood knowledge.
 It is often very difficult to correct such misunderstandings during the train-ing period, since those involved have believed their knowledge to be correct for many years. For that reason, Dr. Shiota stresses, it is important to provide the proper PV training to ensure that trainees can acquire the right technical knowledge and skills from the outset.
 “The demand for engineers and tech-nicians who have the right knowledge and skills in PV technology is increas-ing. That’s why I hope to create a self-learning DVD training course in order to prevent misunderstandings and to ensure that anyone can easily learn the proper ways to achieve a sustainable SHS.”
 4 The Japan Journal OCTOBER 2010 5The Japan Journal OCTOBER 2010
 ALL
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 Dr. Shiota Akio (right) instructs two trainees through practice at a JICA-funded laboratory in the Philippines, June 2006.
 Training in photovoltaic (PV) power generation technology provided through the Japan International Cooperation Agency (JICA) has been helping to bring more stable and sustainable supplies of electricity to rural areas around the world. Matsui Yoko asked one of Japan’s leading experts in the field, Dr. Shiota Akio, about his work.
 Renewable Education, Renewable Energy
 Three Filipinos learn how to monitor a battery bank during a training session in May 2005.
 MATSUI Yoko is a freelance writer.
 A Filipino PV trainer (white shirt) instructs a group of Bhutanese in the measurement of PV panel parameters, October 2009.
 Three Filipino experts (far left, Magdaleno M. Baclay, Jr.; from far right, Camelo B. Cabuga and Romeo M. Galamgam) with Bhutanese PV trainees and trainers following the successful training program in April 2010. At center is JICA rural electrification expert Ms. Orui Kuri.
 EXPERTS
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