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TECHNICAL 
COOPERATION 

1. Preliminary remarks 

 The National Institute of Solar Energy (NISE) and the Physikalisch-Technische Bundesanstalt (PTB), 

are, on behalf of the German Ministry for Economic Cooperation and Development (BMZ), jointly 

implementing the project: “Strengthening Quality Infrastructure for the Solar Industry in India”, which will 

be referred to in the following as “PV Project”. The stated objective of this project is as follows: 

“The scope of Quality Infrastructure (QI) services needed for assuring the quality and reliability of solar 

energy systems has been improved by taking into account international good practices, and is 

increasingly used”. 

To achieve this objective, four outputs were developed:  

Output A:  The relevant capacities for the solar sector of the Indian metrology system have been 

 strengthened.  

Output B:  Conformity assessment bodies use and set up quality assurance procedures in the field of 

 solar energy collectors. 

Output C: Standardization institutions and regulatory institutions are informed about international 

 requirements and good practices for quality assurance in the solar sector.  

Output D: Companies from the private and state-owned solar sector have been qualified for and 

 made aware of quality aspects in the sector.   

The following institutions are the relevant partners: 

Partner Acronym  Name Place 

Political partner MNRE Ministry of New and Renewable 

Energy 

New Delhi 

Implementing part-

ner 

NISE National Institute of Solar Energy Gurugram (former 

Gurgaon - State of 

Haryana) 

Further imple-

menting partners 

NPL National Physical Laboratory  New Delhi 

IIT-Bombay Indian Institute of Technology  Mumbai (State of 

Maharashtra) 

BIS Bureau of Indian Standards  New Delhi 

NABL National Accreditation Board for 

Testing and Calibration Laborato-

ries  

Gurugram (State of 

Haryana) 

SECI Solar Energy Corporation of India New Delhi 

IREDA Indian Renewable Energy Devel-

opment Agency, Limited  

New Delhi 

TERI The Energy Resources Institute  New Delhi 

 

After a timespan of four years (03/2014 – 02/2018) and a cost-neutral extension for another year, the 

project will come to an end by 02/2019. A back-to-back follow-up project is planned for another three 

years. The project budget provided by the BMZ is 1.8 Million Euro (for the follow-up project 2 Million 

Euro are foreseen). The partners contributed to the project through the provision of staff, laboratories, 

equipment, meeting venues, lunch during events, transport etc.  
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Final project evaluations carried out by independent consultants are part of the internal quality 

management assurance system of PTB and hence an institutional routine. The evaluation was executed 

based on the following five evaluation criteria:  

(i) Relevance 

(ii) Effectiveness 

(iii) Impact 

(iv) Efficiency 

(v) Sustainability 

These were developed by the Development Assistance Committee (DAC) of the Organization for 

Economic Cooperation and Development (OECD). The mission took stock of the achieved results, 

compared them to what had been planned, rated them according to the grading system provided by 

PTB, and in cases where there were gaps or delays, found out the reasons for them. Strengths and 

weaknesses of the project’s planning and implementation were identified and led to recommendations 

for PTB and the partners, in general, as well as for further project implementation. In addition, the five 

success factors of the management model for sustainable development Capacity WORKS were 

evaluated. These factors are: 

(i) Strategy 

(ii) Cooperation 

(iii) Steering structure 

(iv) Processes 

(v) Learning and innovation 

Beyond this routine procedure, no further questions were put to the evaluation team. 

The evaluation was conducted by the key evaluator Annette Schmidt, a cooperation expert, and by the 

technical evaluator Dr. Timothy Walsh, a photovoltaics expert with extensive work experience at the 

Solar Energy Research Institute of Singapore (SERIS). A further member of the team was Laura 

Blomenkemper, a PTB project coordinator from the Technical Cooperation Working Group North Africa 

and Middle East, who supported the team and who also contributed to promoting institutional learning, 

as well as an exchange between the different working groups at the PTB level. The project coordinator, 

Dr. Michael Brinkschröder, the intermittent short-term expert Niels Ferdinand, the future project 

coordinator Elena Ammel as well as the national project coordinator, Saurabh Kumar, were also present 

in India during the evaluation mission, and were able and willing to answer all of the questions which 

arose. At the request of the evaluation team they did not participate in the interviews with the resource 

persons, to avoid bias in the given answers.  

After an intense phase of studying all of the relevant project reports and papers in February and March 

of 2018, and two skype-interviews with international short-term experts, the team started the evaluation 

on April 16 in Mumbai (State of Maharashtra) and continued its task from April 17 onwards in New Delhi 

and Gurugram. The evaluation ended with a final workshop on April 23 at NISE, where the preliminary 

results were presented by the team and discussed with the present representatives from the main 

implementing partners.  

The evaluation could be carried out without any impediment or problem. The evaluation team therefore 

wants to thank PTB for the smooth proceedings, the responsible and successful management of the 

entire undertaking, and for all the required activities. At the same time, the team also wants to thank all 

of the interview partners for their accessibility, their openness and their transparent answers. 
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2. Summary 

 Project Description 

The National Institute of Solar Energy (NISE) and the Physikalisch-Technische Bundesanstalt (PTB), 

are, on behalf of the German Ministry for Economic Cooperation and Development (BMZ), jointly 

implementing the project: “Strengthening Quality Infrastructure for the Solar Industry in India”, which will 

be referred to in the following as “PV Project”. The stated objective of this project is as follows:  

“The scope of Quality Infrastructure (QI) services needed for assuring the quality and reliability of solar 

energy systems has been improved by taking into account international good practices, and is 

increasingly used”. 

To achieve this objective, four outputs were developed:  

Output A: The relevant capacities for the solar sector of the Indian metrology system have been 

strengthened.  

Output B: Conformity assessment bodies use and set up quality assurance procedures in the field of 

solar energy collectors. 

Output C: Standardization institutions and regulatory institutions are informed about international 

requirements and good practices for quality assurance in the solar sector.  

Output D: Companies from the private and state-owned solar sector have been qualified for and made 

aware of quality aspects in the sector.   

Besides the NISE, the National Physical Laboratory (NPL), the Indian Institute of Technology (IIT-Bom-

bay), the Bureau of Indian Standards (BIS), the National Accreditation Board for Testing and Calibration 

Laboratories (NABL), the Solar Energy Corporation of India (SECI), the Indian Renewable Energy De-

velopment Agency, Limited (IREDA) and The Energy Resources Institute (TERI) are further imple-

menting partners. The political partner is the Ministry of New and Renewable Energy (MNRE). The pro-

ject has a life span of 5 years (03/2014 – 02/2019) and a budget of 1.8 Million Euro. The evaluation was 

carried out in April 2018 by Annette Schmidt (key evaluator), Dr. Timothy Walsh (technical evaluator) 

and Laura Blomenkemper (PTB).  

Assessment of the project 

Relevance 

The project is in line with the Indian governmental environmental policies and strategies, and with the 

guiding principles for reducing CO2 emissions, such as the Paris Agreement on Climate Change - the 

agreement of the United Nations Framework Convention on Climate Change (UNFCCC) – signed in 

2015 and ratified in October 2016 by India. India has a National Action Plan on Climate Change 

(NAPCC), and its national development policy has clear links to the Agenda 2030. The Indian 

government has committed itself to increasing the share of renewable energies to 40% by 2030. 

Through the Jawaharlal Nehru National Solar Mission, an ambitious target was formulated regarding 

photovoltaics: the current 8 GW of installed photovoltaics (PV) capacity will be expanded to 100 GW by 

2022.  

India is a global development partner of high strategic importance for the German development 

cooperation. For example, India is indispensable in the implementation of the Paris Agreement on 

Climate Change. Germany and India have signed strategic partnerships on "Green Energy Corridors" 

(expansion of grid integration of renewable energies) and on solar energy. In October 2015, the Indian 

Prime Minister Narendra Modi and the German Chancellor Angela Merkel signed a solar partnership, 

where the German side committed itself to make 1 Billion Euro available for solar energy in India within 

five years.  
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During the evaluation, the evaluation team had the possibility to talk with various representatives from 

the partner institutes about the relevance of the project. They unanimously agreed that the PV Project 

and its different components such as secondary cell calibration, module testing, standards etc, are of 

high relevance for India in general but also for their specific institutions.  

There was a systematic examination of the target groups’ core problem which stated that their highest 

interest was expressed towards the end of the value chain of PV systems such as installation and 

monitoring. That is why during the evaluation, a discussion among the experts has evolved as to 

whether the strong orientation on secondary cell calibration of the project (low to medium priority 

according to the systematic examination) instead of on the monitoring of the performance of the PV 

plants (medium to high priority according to the systematic examination) is the right approach to 

address the most relevant needs of the sector. Quite a few interview partners agreed that monitoring 

would have been more relevant to the sector in general, whereas a few insisted on the higher relevance 

of the chosen approach. A clear statement as to whether the most relevant work packages have really 

been developed or not cannot be made here, because there are other aspects to consider in addition to 

the wishes of the target group, such as the comparative advantages to each institution and in which 

areas other donors are already active. 

The DAC-criterion relevance is rated “good” (2). 

Effectiveness 

Activity Area A: Metrology 

Indicator: The Indian metrology system (especially the NPLI and the NISE) ensures the traceability of 

an additional measurand – which is relevant to the solar sector – to the international system of units. 

Findings: The main activity undertaken in this area has been secondary solar cell calibration. The 

laboratory personnel of NPL, NISE and IIT-Bombay received expert visits and participated in 

workshops, a round-robin testing was arranged and conducted between these three institutes and 

Fraunhofer ISE in Germany. All the feedback received by the evaluation team about these activities was 

excellent. Obviously, these interventions have helped to build the technical capacity of the laboratories 

involved. However, the evaluation team does encounter some criticism and a gap in the project in terms 

of its effectiveness towards the overall objective. That is, that none of the three laboratories involved in 

this project activity are able to provide secondary solar cell calibration as a service to external clients, 

although it was stated in one of the planning documents that “NISE provides calibration and module 

testing services (e.g. secondary PV cells; SECI field lab instruments)”. Two main reasons are 

responsible for this shortcoming, one is the lack of equipment and the other is that none of laboratories 

has the required accreditation. Overall the evaluation team realized a lack of strategic orientation in the 

labs. For example, it is unclear whether the future of the labs at IIT Bombay is seen as a purely 

educational or scientific institution or as a service provider. More strategic planning for all the partner 

labs is needed in the future.  

Achievement of the indicator: 70% 

Activity Area B: Conformity Assessment 

Indicator: Selected conformity assessment bodies (especially the NISE) offer at least 3 new or improved 

quality or performance tests in accordance with international standards. 

Findings: The main focus of this activity area was on enhancing the capabilities of the testing 

laboratories at NISE. There are three areas of testing which were worked on – PV module testing, PV 

inverter testing, and solar water pump testing. In the field of PV module testing, short-term experts 

worked together with staff at NISE to introduce two new tests and to improve one, all of them are 

extremely relevant and important to the PV industry. Unfortunately a tender to purchase a new solar 

simulator for PV modules was not successful and thus a follow-up visit by the expert from Fraunhofer 
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had to be cancelled. In the field of PV inverter testing an expert from Germany was sent to assess and 

provide advice to the inverter testing lab at NISE. A round-robin test between the inverter lab at NISE 

and Fraunhofer IWES was added to the project later, and is currently still ongoing. In the field of solar 

water pump testing, an expert was sent from Fraunhofer ISE to assess the situation in India. What he 

found is that the capabilities and testing procedures already in place in Indian labs are ahead of those in 

German labs, and thus there was little or no assistance which could be provided in terms of PV water 

pump testing. In lieu of this, the expert gave input and advice to the development of an Indian national 

standard for solar water pump testing.  

Achievement of the indicator: 100% 

Activity Area C: Standardization 

Indicator: (In cooperation with BIS), at least 3 new standards, guidelines or other normative or technical 

documents have been developed on quality aspects in the solar sector in accordance with international 

good practices and have been implemented as a pilot approach. 

Findings: In the area of standardization, the most important project activity was to send a German 

expert on PV standardization to work with the Indian Technical Committee for PV standards. The main 

outcome of this activity was a prioritization of around 20 standards from the more than 100 published 

International Electrotechnical Commission (IEC) standards and technical specifications (and more than 

70 working documents) relating to photovoltaics. On the basis of this advice, the Indian Technical 

Committee for PV was able to prioritize four IEC standards which are in the process of being adopted 

as national standards. 

Achievement of the indicator: 100% 

Activity Area D: Awareness Raising 

Indicator: At least 2 QI institutions funded by the project (NPLI and NISE) furnish evidence of the fact 

that the services they provide for customers of the solar sector have increased. 

Findings: This fourth activity area includes a bankability workshop lead by a short-term expert from PI 

Berlin. Everybody the evaluation team spoke to who attended these workshops spoke very highly of 

them. The other main activity in this area is the “Pilot Study on Quality Aspects of PV Power Plants in 

India” on the performance of selected PV systems around India.  

There is a disconnect between the indicator and the awareness raising activities, as the indicator does 

not directly measure awareness raising. Additionally data supplied by the project team regarding 

increased services was not complete, the needed baseline was not conducted. This requires 

improvement in the follow-up project.  

Achievement of the indicator: 50% 

DAC-criterion effectiveness is rated “good” (2). 

Impact  

Throughout the various project documents seven different impacts were formulated. The design of the 

project, the underlying hypotheses and the methodology chosen and applied proved that the potential to 

achieve these impacts is considerable. Even though progress will be difficult to assess, and attribution 

of changes to the project activities cannot be measured concretely, plausibility can be established. For 

example without a doubt the awareness of the importance of quality assurance in the sector is an issue 

that a lot of the evaluation teams’ interview partners have clearly internalized. As the aim of the project 

is to improve those QI services required to secure the quality and reliability of the solar energy systems 

and thus their performance rate, the impact formulated as contribute to sustainable energy supply and 

reduced emissions and environmental damages will plausibly be achieved. The limitation of an increase 

of greenhouse gas emissions can be achieved through better performing PV systems. The four project 
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components with their strong emphasis on training meant to strengthen the recognition of the 

participating QI organizations as relevant stakeholders in the solar sector. Unfortunately, because the 

service provisions initially planned – for example the provision of calibration services – could not fully be 

achieved, this impact falls short of its potential.  

DAC-criterion impact is rated “good” (2). 

Efficiency 

It is hard to judge whether the use of the project resources is appropriate in terms of the ratio between 

cost and output and cost and outcome, due to two limitations: (i) data are only available about spending 

until December 2017, where less than half of the 1.8 Million Euro were recorded and (ii) due to PTB 

data protection policy the evaluation team can only assess a set of accumulated data. On the basis of 

this data the conclusion can be drawn that the mentioned ratio is appropriate. However, it also became 

clear that the project did not manage to spend the money within the planned time frame. There are 

several reasons. One is that it took almost one year until the partner signed the implementation 

agreement, another is that activities were delayed or could not be carried out, because the partner – 

due to various difficulties such as problems with purchasing the necessary equipment - was not 

prepared.  

PTB has its own mode of delivery, which means that projects are implemented without the participation 

of a long-term expert. Instead, a project coordinator visits the project several times a year to supervise 

and orient the project’s work content and is also in charge of managerial aspects. Complementary to the 

project coordinator, an intermittent short-term expert accompanies the project mainly to give advice 

about strategic questions. In addition, a national project coordinator with a part-time job measures 

project progress, organizes the training and solves all questions or problems that arise. This lightweight 

project structure makes efficient use of financial resources.  

Local logistical and financial resources from the partners, such as the provision of staff, laboratories, 

equipment, meeting venues, lunch during events, transport etc., were well integrated into the project 

and reduced costs on the PTB side.  

The DAC-criterion efficiency is rated “good” (2). 

Sustainability 

According to the evaluation team’s assessment, and also according to interviewees, the selection of the 

partners was adequate, because laboratories participated in the project activities that were from the 

side of the government entrusted to develop the QI needed for PV. There are quite a lot positive results 

achieved so far, such as capacity development through training for key laboratory personnel, knowledge 

and know-how transfer, equipment improvements and completion etc. Whether these positive results 

stay within the institution and will be spread to further employees is not certain, as no dissemination 

strategy or hand-over to other colleagues has been developed by the institutions so far. In some 

institutions the newly acquired knowledge, for example, about round-robin tests for cell calibration, or 

about inverters were mainstreamed into the partner system, and could become part of the daily routine 

in the labs. But whether the partners are really interested and able to provide the services based on this 

newly acquired knowledge to the industry is not yet clear for all the participating laboratories. This 

depends on decisions taken by the MNRE about the future role of these labs, which are still pending – 

this was at least the message the evaluation team got, for example, from IIT-Bombay. On the other 

hand, some laboratories understand themselves as scientific institutions rather than as service 

providers to customers which makes the development of demand-driven offers difficult. These unclear 

situations are a clear risk for the sustainability of the positive results achieved.  

The DAC-criterion sustainability is rated “satisfactory” (3). 

 



 

  11/48 

INTERNATIONAL 
COOPERATION 

9
.3

_
e

v
a

_
1
8

-0
1

/1
8
 

Success factors for the observed results and change processes 

Strategy 

The strategic orientation of the project expressed in the four components (metrology, testing, 

standardization, and awareness raising) seems to be logical and coherent and the right approach to 

push forward quality in the PV sector in India. It addresses some of the main issues relevant for 

improving quality and thus contributes to better performance of PV systems. This is of major concern in 

India, because of the very ambitious PV targets which have been formulated. The project is not a self-

contained construction, instead it broadly supplements the strategies and plans of the partners and 

gives them the opportunity to apply and expand their already existing knowledge. The work packages 

on the operational level are also logical and coherent. They were developed according to components 1 

- 4 and are in line with the initial idea of the project as well as with the national policies and strategies 

for renewable energy. Project activities were harmonized with those of other implementing agencies, 

good cooperation with GIZ and KfW could be achieved. The interviewees highly appreciated PTB’s 

work and their excellent knowledge of quality aspects. What’s more, PTB is present in one of the 

working groups of the Indo-German Energy Forum (IGEF), a high-level policy forum, where PTB’s 

knowledge can be highly relevant for the working group, and where their presence can be used for 

networking with all the important players in the sector. 

Cooperation 

The project was the result of a two-year long orientation phase where initial activities with the relevant 

quality infrastructure stakeholders of the Indian solar sector were conducted. In addition to the 

exchange with important stakeholders that had taken place on project activities during those two years, 

the concrete work packages in which the activities for the four different project components were 

defined and discussed with the partners during the first steering committee meeting. As no stakeholder 

mapping was conducted at the beginning of the project, the choice of the steering committee members 

was based upon discussions with the main project partner NISE and MNRE. During the term of the 

project, new activities for these work packages have been continuously included.  

Throughout the project the contact persons for the project changed frequently in several key partner 

institutions. This constituted a major challenge especially with respect to cooperation with the 

implementation partner NISE and the political partner MNRE. Furthermore, MNRE and other 

stakeholders did not use the opportunity to regularly take part in the steering committee meetings, 

which hampered strengthening relations among the stakeholders and knowledge transfer about project 

related activities. Some of the interview partners stated that they were not informed about the project 

activities and felt that there was not enough opportunity to bring in their ideas. This assumption might 

have been caused by the frequent changes of contact partners and limited knowledge transfer within 

the institutions. 

Steering structure 

A steering committee that includes all major stakeholders of the quality infrastructure relevant for solar 

energy is in place and meets regularly twice a year. Invitations with the objectives and tasks of the 

meeting were send to all members. During the steering committee meetings updates on the current 

activities and the overall operational plan were given, the project strategy was discussed and 

propositions for future activities could be voiced. The way decisions were made for the different working 

packages of the project was transparent, and agreements were made jointly. After the steering 

committee meetings, a report on the most important results was distributed to all members to assure 

broad dissemination of information. The partners had been informed about the current state of the 

indicators. Nevertheless there was no joint development of milestones and a common understanding on 

how the different intervention areas are linked to each other and are aiding to reach the objective 

seemed to be lacking. A more participatory approach could have strengthened the sense of ownership 
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of the members and their commitment towards reaching the targets. 

Processes 

To achieve the intended changes within the partner system, the necessary core processes as well as 

steering and support processes have to be defined and facilitated by the project. Without designating 

the processes as such or formulating a process map, the appropriate technical core processes to 

achieve the project objective were identified and clearly defined in the form of work packages. The 

partners had the opportunity to influence these work packages, which they also made extensive use of. 

However, not all wishes could be taken into account, which led for some partners to the assessment 

that everything had already been tied down before they were allowed to participate. Necessary steering 

processes for activities were addressed by the steering committee. Although a results-based monitoring 

was established, its potential for strategic steering together with the partners could not be fully 

exploited, because the system was too complex, and the partners were not involved in the monitoring. 

Support processes such as the organization and implementation of training sessions and the 

organization of expert missions went very smoothly and were very well received. Quite a lot of interview 

partners mentioned this aspect without being asked directly.  

Learning and Innovation 

Successful cooperation management has to make sure that learning capacities are strengthened on the 

four different levels of capacity development, the individual, the organizational, the network and the 

societal levels.. The main focus of the project was capacity building on the individual level. Technical 

knowledge was acquired by the staff of all partner organizations. Even where progress was slower, a 

general understanding of metrology and uncertainty of measurement was acquired that will positively 

impact the individual approach towards analytical tasks and research in the future. As in most technical 

cooperation projects, however, this strong focus on individual learning proved to have its limitations. 

Acquired knowledge is about to be lost due to trained personnel leaving their institutions (retirement, 

expired contracts). Whether the individually acquired knowledge led to structural adaptations on the 

organizational level is hard to judge. Some of the newly acquired knowledge on the individual level may 

have been mainstreamed into the organizations’ structure, resulting in process innovations, but certainly 

not throughout all organizations. On the cooperation/ network level, the project showed mixed results. 

As there was no guarantee that always the same people would participate in the steering committee 

meetings, networking and the improvement of the relationships among the institutes was hampered. 

Interview partners interestingly stated that the relevance of networking, e.g. among technicians and 

scientists in the different laboratories, is not a strength of Indian organizations, but at least some of 

them are willing to overcome this unfortunate behavior. On the societal level, learning and innovation 

opportunities were well exploited to enhance the awareness for the quality of PV plants among groups 

such as banks and financiers that were not ordinarily involved in these topics on a daily basis. 

Recommendations  

Recommendations for the project team 

One of the most relevant recommendations is to integrate into project quality assurance activities which 

are targeted towards the downstream end of the PV value chain (i.e. systems, monitoring), rather than 

just focusing on cell and module calibration and testing. The idea of supporting capacity development 

for mobile testing labs should be further explored in this context. 

As the dissemination of traceability is crucial, practical training, peer evaluations and consultancies for 

laboratory assessors on the specific aspects relating to secondary cell calibration should be offered to 

make them available for accreditation. 

Quality aspects should be brought into tendering processes for PV power plants, so far, the 

requirements in the tendering process are very limited and even so, they are not respected or can’t be 

measured (e.g. performance ratio). An expert could be engaged to conduct a workshop on best 
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practices for tendering of PV power plants – including minimum performance ratio guarantees. 

As the future of some of the testing labs, in terms of whether they will provide services or not, seems 

not entirely clear, support with strategic development and marketing (i.e. business plans) is advised.  

It is highly recommended to further broaden the participation in the project by relevant stakeholders to 

include additional state-owned and private labs involved in metrology and conformity assessment 

activities, so that in case not all selected labs stick to the project, the achievement of the objectives can 

nevertheless be assured, and sustainability can be enhanced and secured. 

In the future project, the idea of a network should also be reflected in its structure. Thus, a multiple-

partner structure would be the preferred choice. Partners should be motivated, oriented toward and 

supported in pursuing a systemic approach. This means that representatives of the entire value chain, 

thus not only the classical partners of QI, such as metrology, accreditation, testing laboratories, 

standardization and regulation, but also the producers, importers, developers and the consumer 

protection, etc. should be involved in the project and its activities. The aim is to raise awareness of the 

demand for quality in all of the different aspects involved. Stakeholder forums where all the 

stakeholders mentioned above should be invited could be one format that provides opportunity for 

exchange on the relevant quality control procedure in the respective sector.  

To improve project monitoring, a better understanding of what the indicators really imply and what data 

thus has to be collected is needed. For example the indicator that reads as follows: “At least 2 QI 

institutions furnish evidence of the fact that the services they provide for customers of the solar sector 

have increased” implies a baseline and serious counting of the increase of the service.  

The evaluation team additionally recommends that a more participatory approach should be taken in 

future steering events. This approach should involve group work, including moderation with cards, etc. 

Recommendations for the partner 

Communication, networking and exchange among laboratories to learn about the details of 

measurement and testing should be strengthened to improve knowledge transfer among the labs and to 

come to future agreements on division of labor in the PV sector.  

This could perhaps be carried out by the relevant laboratory personnel accompanying the solar cells to 

the various labs involved in the round-robin tests of solar cells during the learning phase. In this way 

they can participate in, and discuss details of the tests with their counterparts. This would also improve 

networking between the institutes.  

The evaluation team would recommend the continuation of the round-robin tests between the labs. This 

can continue between the Indian labs on their own, without the support of the Fraunhofer Institute. This 

could strengthen the networking efforts and the sustainability.  

Recommendations for the PTB department of international cooperation 

The procedure of conducting the evaluation at the same time as the mission, from which the module 

proposal will then emerge, should be reconsidered. As the short brief statement has already been 

finalised, when the evaluation is carried out, and BMZ has already taken a decision for one of the 

provided options, the chance of responding to the recommendations from the evaluation in the project 

proposal is limited. On the other hand, this means that the evaluation has to be carried out quite early 

when project results may not have been achieved in their entirety, which is also not ideal.   

 
3. Framework conditions 

 India is now the world's third largest emitter of greenhouse gases after China and the USA. India's CO2 

emissions increased by 237% between 1990 and 2012, although per capita India is still at a very low 

1.7 t CO2 per year (Germany: 8.9 t). At the climate summit in Paris (2015), the country agreed in its New 
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Climate Plan, also called Intended Nationally Determined Contribution (INDC), to become more climate 

friendly by 2030, without imposing absolute emission targets. Thus, the CO2 intensity of the economy is 

to improve by up to 35% - this is initially little more than what was reached through technological 

development over the past two decades. Due to India's rapid growth, a reduction in emission intensity 

will most likely be accompanied by absolute emission increases - a rise in (absolute) emissions of more 

than 3% per year seems realistic. Unless further measures are taken, India is expected to have the 

highest absolute emission increases worldwide over the next 15 years. So it was imperative that 

ambitious national climate targets should be agreed upon. By 2030, for example, non-fossil energy 

sources are to account for 40% of electricity generation capacity - currently around 14%. In particular, 

renewable energy production is to increase to 175 gigawatts (GW) by 2022 (currently: around 30 GW). 

As for renewables, the expansion of solar energy is the most ambitious, from 8 GW today to 100 GW in 

2022, and there have recently been pleasing signals that the Indian government will outsource old coal-

fired power plants and connect significantly fewer new coal-fired power plants to the grid than originally 

planned (see “Botschaft Neu Delhi - Entwicklungspolitischer Bericht Indien 2017”). 

Solar energy, especially photovoltaics (PV), can sustainably meet these demanding targets only if it is 

able to cope with several challenges, such as social, environmental and quality challenges. The social 

challenges are the conflicting interests regarding land use: photovoltaic power plants need large areas 

of land that could also be used for agriculture or forestry. Mechanisms for a fair balance with respect to 

the poor populations’ needs must be created. When it comes to environmental challenges, the aspect of 

reducing water for cleaning and recycling the modules has to be taken into consideration. And finally, 

the quality challenge is to have in place a well-functioning and internationally coherent national quality 

infrastructure (QI) along the whole PV value chain to guarantee the quality and thus the full potential of 

the systems. This is exactly where the Indo-German Working Group on Quality – established 2013 

between the Indian Ministry of Consumer Affairs and Public Distribution and the German Ministry for 

Economic Affairs and Energy – comes into play on a political level, and PTB on a technical level.  

To guarantee quality aspects in the solar energy sector, in 2013 the Ministry of New and Renewable 

Energy (MNRE) converted the 25-year-old Solar Energy Centre (SEC) into the National Institute of 

Solar Energy (NISE). NISE is an autonomous institute under MNRE, established to facilitate the 

research and development, testing, certification, and skill development activities in the field of solar 

energy technologies. Thus NISE is the natural implementing partner for the PTB PV Project. In the first 

years of the project, NISE presented itself as an interesting partner which, although the institute had 

many structural weaknesses, was led by a visionary personality who had a great interest in PTB's 

services. Since his retirement, several changes in various leading positions of the institute have 

occurred, and the commitment for the project and the understanding of what technical cooperation 

implies has decreased significantly. Additionally, the institute has extensive administrative problems that 

make it difficult to hire staff and purchase equipment. A high staff turnover is also an issue which both 

the NISE and MNRE are facing, which affects the co-operation with PTB.  

In recent years two questionable political decisions were taken by the ministry, which – from the point of 

view of technical cooperation – might hinder the ambitious expansion of solar energy. One decision was 

for the so-called “reverse bidding or reverse auction” where the bidder with the lowest price offered per 

kilowatt hour is awarded the contract to sell the energy generated by photovoltaics to the grid operator. 

This price pressure has reduced the price per kilowatt hour of energy from photovoltaic systems by 

more than 50% within only 12 months. The result is that electricity suppliers have to squeeze their costs 

wherever they can, and the quality of components, and hence the long-term performance of the PV 

systems will suffer as a result. Another challenge to reaching the ambitious 100 GW target by 2022 is 

the new legislation about legally binding registration, certification and testing of PV products to Indian 

national standards. In September 2017 the order “Solar Photovoltaics, Systems, Devices and Compo-

nents Goods (Requirements for Compulsory Registration)” was published. In contradiction to interna-

tional best practice, any company who manufactures, stores for sale, sells or distributes solar photo-

voltaic systems, devices or components has to apply to BIS to obtain registration for use of the ‘stand-
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ard mark’. The legislation shall come into force in the next few months. Tests for compliance with Indian 

Standards required by the order may only be conducted by laboratories “recognised” by BIS. BIS ex-

plained that accreditation by NABL will be a requirement for this recognition, but additional requirements 

will be added. As procedures are not clear, testing capacities installed at present will not be sufficient, 

and the whole procedure will lead to a substantial increase of the administrative tasks of BIS. Bottle-

necks for the development of the sector are expected and it is questionable whether quality will im-

prove. Similar endeavours of over-regulation in other countries did not have the desired impact on qual-

ity.  

PTB and also the evaluation team challenged in their interviews the project partners regarding these 

two policies that hamper the development of the sector – the reverse bidding and the mandatory appli-

cation of standards. But both issues seem to be politically sensitive, interview partners immediately 

defended these approaches. They countered by confronting the evaluation team with EU-wide barriers 

to trade and were not willing to discuss these aspects with foreigners.  

Despite these negative developments, there is no doubt that the PV sector in India is booming. In 2017, 

9.3 GW of PV capacity was installed in the country, making India the third largest market for PV in 2017 

after China and the USA. While there is some local PV module manufacturing capacity in India (~5 

GW), most of it is obsolete, sub-scale, uncompetitive, and under-utilized
1
. An estimated 1.3 GW of mod-

ules were produced in India in 2016. Therefore most PV modules (88%) are imported, with the vast 

majority (84%) coming from China.   

 
4. Results 

4.1 Data sources and data quality 

 Data Sources 

A combination of methods and sources of information were applied to collect and triangulate data.  

1. Analysis of documents and quantitative data 

The review of documents was an important step in identifying the various contexts of the project. In 

addition, many different data sources, such as planning documents, annual progress reports, reports 

from international short-term experts, protocols of training sessions, steering committee minutes etc. 

were worked through to become familiar with the details of the project. Additionally, the project team 

was asked to fill out the Capacity WORKS self-assessment form in order to assess their perception 

regarding the five management factors. 

2. Interviews with key persons involved  

Before and during the field mission, interviews with key persons were conducted. The objective was to 

interrogate a wide range of stakeholders with varying perspectives to obtain a broad view of the project 

results. The project coordinator selected the interview partners according to the specifications of the 

evaluation team. All in all 48 people were interviewed (7 women, 41 men) in 28 different interviews, 

among them project coordinators from the different implementation partner organizations, short-term 

experts, scientists and technicians working in the laboratories. As most of those were implementers 

themselves who directly benefited from the project’s accomplishments, the evaluation team also had 

great interest in surveying resource people who did not belong to this inner project circle, but rather 

                                           

 

 

 
1
 India Solar Handbook 2017, Bridge to India. 
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could be conceived of as users of the services, such as PV plant developers or financiers. It was 

possible to interview several representatives of such organizations. A semi-structured questionnaire for 

the enquiry was prepared before the field mission, but it was eventually revised in response to the 

situation on-site. Interlocutors were generally very willing to be interviewed. As already mentioned, the 

project coordinators and the intermittent short-term expert did not participate in the interviews to avoid 

bias in the given answers.  

3. Visits to laboratories 

The evaluation team had the chance to visit the cell calibration laboratories at NISE, IIT-Bombay and 

NPL, and the module testing and inverter laboratory at NISE. In this way the team obtained stronger 

impressions about the capabilities of these PV laboratories, and the scope and nature of the 

interventions of the PV Project which directly affected the use operations of these labs.   

4. Final Workshop 

The mission ended with a final workshop, where the evaluation team presented the preliminary findings. 

These were then discussed with roughly 20 representatives from NISE, IIT-Bombay, TERI, NABCB, 

NABL, CII and IREDA. Some additional input was collected for the report, and an interesting 

conversation developed. 

Data Quality 

All of the information and documents required by the evaluation team were available immediately and 

were well organized in the cloud created for this evaluation. Only a detailed account of how costs were 

attributed to specific activities within the four outputs could not be delivered, due to data protection 

regulation at PTB. The information regarding financial monitoring was from the end of 2017, thus not 

really up-to-date, but trends could be seen. The quality of the reports and documents is high, and 

detailed information regarding implemented activities is available and well organized. The reports from 

the steering committee meetings could give a little bit more insight into the changing situation of the 

different partners. Data provision with respect to monitoring will be dealt with in separate sections (4.2.2 

Effectiveness and 4.3.1 Strategy). The documentation in general is not too extensive, but also not too 

limited.   

As a general conclusion it can be stated that the generation of information using the different methods 

(triangulation of methods), the high number of interview-partners (triangulation of data) and the diverse 

knowledge and experience of the evaluation team members helped to generate valid evaluation results. 

Hence, the report’s conclusions are sufficiently substantiated. 

4.2 Status of the change process 

4.2.1 Relevance 

 The project is in line with the Indian governmental environmental policies and strategies, and with the 

guiding principles for reducing CO2 emissions, such as the Paris Agreement on Climate Change - the 

agreement of the United Nations Framework Convention on Climate Change (UNFCCC) – signed in 

2015 and ratified in October 2016 by India. India has a National Action Plan on Climate Change 

(NAPCC), and its national development policy has clear links to the Agenda 2030. The National 

Institution for Transforming India (NITI) Aayog, which has replaced the former planning commission that 

developed the Indian 5-year plans, was entrusted with monitoring the implementation of the Sustainable 

Development Goals (SDG). National consultations on the SDG 7 (Affordable and Sustainable Energy 

for All) and SDG 13 (Combating Climate Change) were conducted. The Indian government has 

committed itself to increasing the share of renewable energies to 40% by 2030. Through the Jawaharlal 

Nehru National Solar Mission, an ambitious target was formulated regarding photovoltaics: the current 8 

GW of installed PV capacity will be expanded to 100 GW by 2022. Another international climate policy 

accent was set in 2015 through the establishment, together with France, of the International Solar 
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Alliance (ISA), which aims to massively expand solar energy in all countries in the "sun belt" between 

the North and South Tropics of Capricorn and Cancer. The secretariat of the ISA is in MNRE. All of 

these endeavors can’t be achieved without assuring quality throughout the whole PV value chain. That 

starts with the production of the equipment, such as the cells, the modules and the inverters, and goes 

on to cover the financing, planning, installation and monitoring of the PV plants. Currently, quite a few 

photovoltaic systems in India have considerable quality deficiencies, which lead to the likelihood that the 

planned output of these plants will not be achieved. In addition, safety standards are not taken into 

consideration. This results in risks to profitability and likely damage to reputation of the photovoltaics 

sector. By improving the services of the Quality Infrastructure, the PV Project contributes to the 

reduction of these risks and to better exploitation of the opportunities of the photovoltaic sector. 

Besides the multilateral agreements, there are highly relevant bilateral agreements between India and 

Germany, such as the Indo-German Energy Forum (IGEF), initiated by the German Chancellor and 

Indian Prime Minister in April 2006. The IGEF provides a platform for high level policy makers and 

representatives from industry, associations, financial institutions, and research organizations from both 

India and Germany. The regular meetings provide an opportunity for public and private sector 

stakeholders to convene and develop a common understanding of the most promising opportunities for 

Indo-German cooperation in the energy sector. The Forum is jointly being organized by the Federal 

Ministry of Economic Affairs and Energy (BMWi, Germany) and the Ministry of Power (MOP, India). The 

work is organized in four subgroups; PTB and the MNRE are members of the “Renewable” subgroup.  

India is a global development partner of high strategic importance for the German development 

cooperation. For example, India is indispensable in the implementation of the Paris Agreement on 

Climate Change. Germany and India have signed strategic partnerships on "Green Energy Corridors" 

(expansion of grid integration of renewable energies) and on solar energy. In October 2015, the Indian 

Prime Minister Narendra Modi and the German Chancellor Angela Merkel signed a solar partnership, 

where the German side committed itself to make 1 Billion Euro available for solar energy in India within 

five years. Four strategic areas for the development cooperation (DC) between India and Germany 

were agreed upon, where “Energy” is one among them, but energy aspects are also dealt with in the 

other strategic areas (Environment, Climate Change and Biodiversity, Sustainable Urban and Industrial 

Development, Sustainable Economic Development). The objective of this program is stated as follows: 

“The DC contributes to a large-scale, technically and economically efficient, and socially and 

ecologically sustainable energy supply”. The PTB PV Project is one of the various modules that sustain 

the objective of this energy program –  others are modules from GIZ and KfW. Different guiding 

documents that also stress the relevance of the PV Project and the relevance of quality infrastructure 

for the German government should be mentioned here as well: One is the Strategy Document from the 

German Ministry for Economic Cooperation and Development (BMZ) on “Sustainable Energy for Devel-

opment – 2014”
2
, where it is stated that: “Improvements in energy efficiency and the transition from 

fossil fuels to renewable energy will not happen overnight, however deliberate decisions and consistent 

policy-making are required if climate change is to be kept within bounds and if dwindling supplies of 

fossil fuels are not to give rise to a global spiral of conflict over resources and their distribution.” (p. 7). 

Another relevant document is the Strategy Document from BMZ on Quality Infrastructure (Conformity 

                                           

 

 

 
2 
http://www.bmz.de/en/publications/type_of_publication/information_flyer/information_brochures/Materialie235_Information_Brochure_1
_2014.pdf 

 

http://www.bmz.de/en/publications/type_of_publication/information_flyer/information_brochures/Materialie235_Information_Brochure_1_2014.pdf
http://www.bmz.de/en/publications/type_of_publication/information_flyer/information_brochures/Materialie235_Information_Brochure_1_2014.pdf
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Assessment, Measurement, Standards and Testing) (MNPQ) – 2004.  

Throughout the interviews, the evaluation team had the possibility to talk with various representatives 

from the partner institutes about the relevance of the project. They unanimously agreed that the PV 

Project and its different components such as secondary cell calibration, module testing, standards etc. - 

are of high relevance for India in general but also for their specific institutions. One example to prove 

this was that NISE bought a spectroradiometer - equipment that is needed for secondary cell calibration 

-, which is one of the central work packages of the PV Project. One lab member expressed very clearly 

the relevance of the project: “We learned a lot and we want to learn more”. Another proof of relevance is 

the high commitment and interest of the IIT-Bombay in participating in the project, which implies trips 

from Mumbai to New Delhi, paid by the institute itself. Other institutes that were interviewed and that did 

not participate in the steering committee meeting expressed their wish to take part in the PV Project in 

future. NPL, the highly reputed, internationally acknowledged National Metrological Institute, has some 

very well-equipped laboratories but lacks knowledge to reach accreditation (or registration of calibration 

and measurement capabilities) for certain PV relevant services such as secondary cell calibration. They 

therefore welcomed the training sessions which significantly improved their working results. This 

institute has also very ambitious plans for primary cell calibration, a service which would make 

secondary cell calibration in India a necessity, since primary cell calibration is not useful by itself, if the 

metrological traceability cannot be disseminated beyond the NPL. However, there are laboratories and 

institutions that have not made the most of the offer, although they stress the relevance of the project. 

For example, due to ongoing purchasing problems in one of the labs, the offered training sessions could 

not all be carried out. Another institute was not able to profit from PTB’s offer to send one person to an 

international conference, because they could not determine a second person in time , which was the 

prerequisite for PTB to send one person to the International Electrotechnical Commission (IEC) meeting 

at their expense. Several of the laboratories lack a strategic orientation, and their role in the future when 

it comes to providing services for PVs is not clear, mainly because the MNRE is not able or willing to 

provide clear guidance. It is therefore hard to assess whether the support from PTB is really what is 

exactly needed for these laboratories or not.  

The target group is identified in the project proposal as:  

“The QI services user group in the solar sector, in particular, companies which manufacture, market, 

install and maintain solar collectors, solar-operated instruments and their components. The target group 

also comprises stakeholders working in the fields of solar collector financing and planning, as well as 

organizations which carry out tests, inspections and measurements of the relevant components.”  

There was a systematic examination of the target groups’ core problem realized by the Fraunhofer ISE 

& VDE Institut in 2013 (Mission Report, Expert Analysis Mission to India on Quality Infrastructure in the 

PV Sector). The recommendations of this report are summarized in the table in Figure 1, below. 
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Figure 1: Summary table of priority areas, taken from the expert report from Fraunhofer and VDE Institut 

During the evaluation, a discussion among the experts has evolved as to whether the strong orientation 

on secondary cell calibration of the project (low to medium priority according to the study of the 

Fraunhofer ISE & VDE) instead of on the monitoring of the performance of the PV plants (medium to 

high priority according to the study) is the right approach to address the most relevant needs of the 

sector. Quite a few interview partners agreed that monitoring would have been more relevant to the 

sector in general, whereas a few insisted on the higher relevance of the chosen approach. A clear 

statement as to whether the most relevant work packages have really been developed or not cannot be 

made here, because there are other aspects to consider in addition to the wishes of the target group, 

such as the comparative advantages to each institution and in which areas other donors are already 

active. 

Especially representatives from financing institutions highly appreciated the bankability workshop 

organized by the project and the “Pilot Study on Quality Aspects of PV Power Plants in India”. They 

found both very relevant for the further development of the sector. However, while the project activity on 

secondary cell calibration may be important to the partners and labs involved, the fact that traceability 

has not been disseminated to the sector more broadly means this activity has been of limited relevance 

to target groups outside of the participating institutions.  

As the section on relevance should also give an assessment of the project’s results model, this will be 

done in the following lines. A results model was developed as part of the project. The model displays 

the logic of the project, based on the various possible impacts, the outcome, the outputs, the underlying 

hypothesis and even the activities carried out.  
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Figure 2: Results Model: Impacts, Outcome, Intermediate Results (Objectives) and Outputs 
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Figure 3: Results Model: Outcome, Outputs and Activities to reach these Outputs 

Although the model is quite complex, in it the strategic orientation of the project can be made explicit. 

For example, the intermediate result (objective “NISE provides calibration and module testing services 

(e.g. secondary PV cells; SECI field lab instruments)” is stated here very clearly. But the situation 

currently is that although international traceability has been established in the labs, services which use 

this traceability are currently not being provided to the sector more broadly, hence, this intermediate 

result and the second part of the module objective (outcome) could not be accomplished, because the 

objective is not only restricted to improving services of QI but also stresses that these services be 

increasingly demanded. So here the logic of the results model is consistent and helps to understand the 

underlying hypothesis of the project. Surprisingly, the outputs are allocated at the “bottom” of the result 

chain, and at least in some aspects intermediate results that should lead to the outputs were presented 

as a result of the outputs. For example, “staff qualification has improved” is presented as an 

intermediate result of the output “The capacities of the Indian metrology system relevant for the solar 

energy sector have been improved” instead of the other way around. The indicators were allocated in 

the model next to the results they were supposed to measure, which helps to understand the logic. 

Further evaluation of the outcome indicators and their appropriateness to measure the objective will be 

discussed in the next section.  

In summary it can be said that the outputs and the outcome correspond with the needs of the Indian 

governmental policies, the German development cooperation, the partner institutes and the target 

groups. Some limitations have been mentioned, such as the focus on secondary cell calibration which 

was discussed at length. For some laboratories and institutions, the offer does not seem to be that 

relevant, as they did not make much out of it. The strategic orientation of the project and the results 

hypothesis expressed in the results matrix are plausible, but not all of the intermediate results 
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mentioned there were taken into consideration when developing the project activities. 

The DAC-criterion relevance is rated “good” (2). 

 
4.2.2 Effectiveness 

 The section on effectiveness will do two things: 

1. Evaluate the extent to which the project’s objective (outcome) has been achieved, based on the 

 outcome indicators defined in the project proposal. 

2. Evaluate the appropriateness of the outcome indicators themselves, as they were formulated in 

 the original project proposal, to measure the project objective (outcome). 

The Objective of the PV Project is that “the scope of QI services needed for assuring the quality and 

reliability of solar energy systems has been improved by taking into account international good 

practices, and is increasingly used.” The first point to note is that this is a two-part objective, the first 

part of the objective being concerned with the improvement of the scope of QI services, and the second 

part with the increased usage of these improved services. There are four outcome indicators defined to 

measure the effectiveness of the objective – the first three indicators are concerned with measuring the 

improved scope of QI services, and the fourth indicator is concerned with measuring the increased 

usage of the services. 

The four outcome indicators are as follows: 

1. The Indian metrology system (especially the NPLI and the NISE) ensures the traceability of an 

 additional measurand – which is relevant to the solar sector – to the international system of units. 

2. Selected conformity assessment bodies (especially the NISE) offer at least 3 new or improved 

 quality or performance tests in accordance with international standards. 

3. (In cooperation with BIS), at least 3 new standards, guidelines or other normative or technical 

 documents have been developed on quality aspects in the solar sector in accordance with 

 international good practices and have been implemented as a pilot approach. 

4. At least 2 QI institutions funded by the project (NPLI and NISE) furnish evidence of the fact that 

 the services they provide for customers of the solar sector have increased. 

The work of the project has been divided into four main activity areas, namely; metrology, conformity 

assessment (i.e. testing), standards, and awareness raising. Each of these activity areas corresponds 

(more or less) to one of the four outcome indicators. Within each activity area, an output is defined, as 

well as two output indicators to measure the effectiveness of the achievement of each output. 

Altogether, the results matrix of outcomes, outputs and indicators can be summarized as follows: 

Objective 
(Outcome) 

The scope of QI services needed for assuring the quality and reliability of solar energy sys-
tems has been improved by taking into account international good practices, and is increas-
ingly used. 

Activity 
Areas 

A. Metrology (Trace-

ability) 

B. Conformity Asses-

sment (Testing) 

C. Standardization D. Awareness 

Raising 

Outcome 
Indicators 

The Indian metrology 

system (especially 

the NPLI and the 

NISE) ensures the 

traceability of an 

additional measurand 

– which is relevant to 

the solar sector – to 

the international 

Selected conformity 

assessment bodies 

(especially the NISE) 

offer at least 3 new or 

improved quality or 

performance tests in 

accordance with 

international stand-

ards. 

(In cooperation with 

BIS), at least 3 new 

standards, guidelines 

or other normative or 

technical documents 

have been developed 

on quality aspects in 

the solar sector in 

accordance with 

At least 2 QI insti-

tutions funded by 

the project (NPLI 

and NISE) furnish 

evidence of the fact 

that the services 

they provide for 

customers of the 

solar sector have 
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system of units. international good 

practices and have 

been implemented as 

a pilot approach. 

increased. 

Outputs The relevant capaci-

ties for the solar 

sector of the Indian 

metrology system 

have been strength-

ened 

Conformity assess-

ment bodies use and 

set up quality assur-

ance procedures in 

the field of solar 

energy collectors 

Standardization in-

stitutions and regu-

latory institutions are 

informed about inter-

national requirements 

and good practices 

for quality assurance 

in the solar sector. 

Companies from 

the private and 

state- owned solar 

sector have been 

qualified for and 

made aware of 

quality aspects in 

the sector. 

Output 
Indicator 1 

The national metrol-

ogy institute NPL has 

its own quality assur-

ance procedures and 

qualified personnel 

for an additional 

measurand which is 

relevant to the solar 

sector 

At least 2 round robin 

tests were carried out 

for testing laborato-

ries in the solar range 

which furnish infor-

mation on the profi-

ciency level and on 

potential for im-

provements 

At least 2 additional 

information and/or 

dialog events have 

taken place on the 

development of In-

dian standardization 

in the solar sector 

2 new information 

and training offers 

for the stakeholders 

of the solar sector 

were developed 

and offered on 

quality aspects in 

the sector 

Output 
Indicator 2 

The National Institute 

for Solar Energy 

(NISE) has its own 

quality assurance 

procedures and qual-

ified personnel for an 

additional measurand 

which is relevant to 

the solar sector 

At least 2 conformity 

assessment bodies 

have their own qual-

ity assessment pro-

cedures and qualified 

personnel for at least 

one new service 

oriented on interna-

tional standards 

At least 2 qualifica-

tion measures for the 

development of new 

guidelines or other 

technical documents 

for regulatory institu-

tions of the solar 

sector have been 

carried out 

Three awareness-

raising measures 

for stakeholders of 

the private sector 

have been imple-

mented and docu-

mented. 

 

Let’s look at each activity area in turn. 

Activity Area A: Metrology 

The activity area concerned with metrology was one of four areas of intervention by the PV Project. 

Obviously, metrology is an area where PTB has extensive expertise to share, and the fact that the two 

main implementation partners are NISE and NPL, means that metrology, and in particular, traceability is 

an important project objective. The main activity undertaken in this area has been secondary solar cell 

calibration. As mentioned in the chapter on relevance, there was some discussion amongst the 

evaluation team about the prioritization of this activity. No doubt it is an important activity in the overall 

scheme of quality infrastructure for photovoltaics in India, however it seems that there may be more 

urgent and pressing requirements towards the downstream segments of the value chain (e.g. PV 

system performance monitoring) which could also have been addressed under the scope of the PV 

Project.  

The activities undertaken in the scope of the PV Project regarding secondary solar cell calibration 

included expert visits and workshops with the relevant laboratory personnel from NPL, NISE and IIT-

Bombay. A round-robin testing was arranged and conducted between these three institutes and 

Fraunhofer ISE in Germany. A fourth institute – the Indian Association for the Cultivation of Science 

(IACS) in Kolkata - was also invited to be involved, but they declined. All the feedback received by the 

evaluation team about these activities was excellent. It is clear that there is a strong desire amongst the 

participating staff in these institutions to improve their knowledge and understanding about the details of 

how to perform accurate current-voltage (I-V) measurements of solar cells. Each of the three 
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laboratories were visited by the evaluation team (NPL by the technical evaluator only), and in each 

case, the staff in the labs were able to demonstrate the specific improvements which were being made 

to their measurement equipment and/or techniques due to the interventions of the PV Project. 

Obviously, these interventions have helped to build the technical capacity of the laboratories involved. 

The only criticism received in this regard is that the lab staff would have liked the expert visits to be 

more frequent and for a longer duration.   

Taking a step back, and looking at the broader picture of what this secondary solar cell calibration 

activity is actually for, however, we do encounter some criticism and a gap in the project in terms of its 

effectiveness towards the overall objective. That is, that none of the three laboratories involved in this 

project activity are able to provide secondary solar cell calibration as a service to external clients. 

Therefore, while it can be argued that the outcome indicator “The Indian metrology system (especially 

the NPLI and the NISE) ensures the traceability of an additional measurand – which is relevant to the 

solar sector – to the international system of units” has been met – as indeed it is argued by the project 

team – when a strict and literal interpretation of the wording of the indicator is taken; it is clear from the 

results model which says that “NISE provides calibration and module testing services (e.g. secondary 

PV cells; SECI field lab instruments”) that the intention was that these institutes would be able to 

provide secondary solar cell calibration as a service to the sector as a whole. 

This problem deserves a deeper inspection.  

The technical reasons why none of the three labs involved in the secondary solar cell calibration activity 

are able to offer secondary solar cell calibration as a service are twofold. First, each of the labs is 

lacking in certain equipment which is required to transfer the traceability from a primary reference solar 

cell (which the PV Project provided to each lab) to a secondary reference solar cell. There are three 

main pieces of equipment required for transferring the traceability of the reference from a primary solar 

cell to a secondary solar cell. These are; 

1. A solar simulator with capability for measuring the current-voltage (I-V) characteristics of a cell 

2. A spectroradiometer for measuring the spectral irradiance of the light from the solar simulator 

3. A spectral responsivity (SR) measurement system for measuring the spectral responsivity of the 

 secondary solar cell. 

Each of the labs has the first, and most important item of equipment, the solar simulator with I-V 

measurement capability. However, none of the labs has both of the other pieces of equipment needed. 

IIT-Bombay has a spectral responsivity measurement system but not a spectroradiometer, NISE has a 

spectroradiometer but not a SR system, and NPL has neither. 

The second technical reason why none of these labs can offer secondary solar cell calibration as a 

service is because none of them has the required accreditation (despite this step being mentioned in 

the results model).  

In trying to understand the deeper underlying reasons for these shortcomings, the evaluation team 

identified a lack of strategic business planning among the institutes involved. The management at IIT-

Bombay seem to be uncertain about their shift from a purely educational institution to a service provider 

– and are awaiting direction from the MNRE about this. At NPL there seems to be a disconnect between 

the reported strategic direction of the top management to become a service provider, and the middle 

management and lab staff who seem reluctant to move in this direction. While at NISE, there seems to 

be a lack of managerial and administrative competence, as well as a lack of strategic direction for the 

institute as a whole. This situation makes it very difficult for PTB to be effective in their interventions. 

However, it is recommended that PTB tries to work with these (and other) institutes in the follow-on 

project to help them define strategic plans for their service offerings. 

Overall then, the interventions by PTB in the activity area of metrology have had a very positive effect 
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on the capabilities of the laboratories involved, however due to the fact that traceability has not been 

disseminated beyond these labs, the effectiveness of the activity overall is limited. Therefore, the 

evaluation team gives the first outcome indicator a score of 70%.  

Activity Area B: Conformity Assessment 

In the second activity area on conformity assessment, the main focus was on enhancing the capabilities 

of testing laboratories – particularly at NISE. There are three areas of testing which were worked on – 

PV module testing, PV inverter testing, and solar water pump testing. In each case, respective experts 

in the field were sent from Germany to work with staff at the partner labs. 

In the field of PV module testing, short-term experts worked together with staff at NISE to introduce two 

new tests – Potential-Induced Degradation (PID) testing, and electroluminescence (EL) imaging. Both of 

these tests are extremely relevant and important to the PV industry. Additionally, a training was 

provided to the relevant staff at NISE, explaining the revisions in the 2016 version of the IEC standard 

61215. The evaluation team was informed that NISE is now performing testing according to the 2016 

version of IEC 61215, rather than the 2005 version which they were using previously. 

The evaluation team visited the PV module laboratory at NISE, and saw the new EL imaging 

equipment, as well as all the other module testing equipment which they have. The overall impression 

was not very positive. There were no staff working in the labs when we visited, and no tests were 

ongoing. The laboratory space was dirty, with a thick layer of dust on every surface, and rubbish on the 

floor. Not that this directly affects the ability of a lab to perform their tests properly, but it does indicate a 

lack of care and attention to detail which is troubling.  

A round-robin test for PV modules between NISE and Fraunhofer ISE was planned, however this could 

not be realized because NISE was unable to successfully complete a tender to purchase a new solar 

simulator for PV modules. We were informed by the project team that a short-term expert from 

Fraunhofer advised NISE on how to draft the technical specifications for the tender, but that NISE 

ignored the advice of the expert, and made the specifications impossibly high. The person we spoke to 

at the lab informed us that they did not receive the required three bids for the tender, and therefore it 

had to be cancelled. He also informed us that they will be re-tendering for the solar simulator, however 

he did not seem to know which flash tester they even want, nor to have a plan for how to ensure they 

will be able to conduct a valid tender this time around. 

Due to the failure of NISE to purchase a new solar simulator, a follow-up visit by the expert from 

Fraunhofer was cancelled, and along with it another planned activity on outdoor PV module testing.  

In the field of PV inverter testing, a similar approach was taken. An expert from Germany was sent to 

assess and provide advice to the inverter testing lab at NISE. A round-robin test between the inverter 

lab at NISE and Fraunhofer IWES was added to the project later in the evaluation period, and is 

currently still ongoing. The evaluation team visited the inverter testing lab at NISE, and spoke to the 

person in charge there. It was not clear from our visit exactly what changes had been made as a result 

of the intervention. The interviewee was even unaware that PTB was behind the project – he thought it 

was a Fraunhofer project. It is not clear that the intervention regarding PV inverter testing has yet 

resulted in either new or improved quality or performance tests, and is not being counted towards the 

achievement of the indicator. 

In the field of solar water pump testing, an expert was sent from Fraunhofer ISE to assess the situation 

in India. What he found is that the capabilities and testing procedures already in place in Indian labs are 

ahead of those in German labs, and thus there was little or no assistance which could be provided in 

terms of PV water pump testing. In lieu of this, the expert gave input and advice to the development of 

an Indian national standard for solar water pump testing. 

In terms of conformity assessment, there is a lot more mentioned in the results model than just 

improving testing capabilities, such as improved internal management structures, development of 
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quality management documentation, laboratories receiving accreditation, etc., but the second output 

indicator which reads “Selected conformity assessment bodies (especially the NISE) offer at least 3 new 

or improved quality or performance tests in accordance with international standards” only deals with 

testing. Perhaps if the indicator had been formulated to better reflect the range of different conformity 

assessment elements which need to be developed in order to reach the objective, then more emphasis 

would have been placed on these throughout the PV Project to-date.  

Be that as it may, we have to evaluate the effectiveness based on the indicator as given. It is true that 

there are two new tests (PID and EL) and one improved test (IEC 61215:2016) offered by NISE, so this 

meets the criterion of “at least 3 new or improved quality or performance tests” as required by the 

indicator. So, the second indicator has been achieved 100%.   

Activity Area C: Standardization 

In the area of standardization, the main project activity was to send a German expert on PV 

standardization to work with the Indian Technical Committee for PV standards. The main outcome of 

this activity was a prioritization of around 20 standards from the more than 100 published IEC standards 

and technical specifications (and more than 70 working documents) relating to photovoltaics. On the 

basis of this advice, the Indian Technical Committee for PV was able to prioritize four IEC standards 

which are in the process of being adopted as national standards (they are waiting to be gazetted). The 

standards in question are: 

 IEC 62509, Battery charge controllers for photovoltaic systems - Performance and functioning 

 IEC 62894, Photovoltaic inverters - Data sheet and name plate 

 IEC 62852, Connectors for DC-application in photovoltaic systems - Safety requirements and 

 tests 

 IEC 62790, Junction boxes for photovoltaic modules - Safety requirements and tests 

While it is no doubt important for India that these international standards are adopted as national 

standards, the question which arises is: To what extent can this development be attributed to the 

interventions of the PV Project? This question was put directly to the interviewees at BIS by the 

evaluation team, and they responded that while they probably would have been able to figure out by 

themselves which of the international standards they ought to adopt first, it would have taken them 

much longer to sort through and prioritize these standards without the input of the expert. Thus, these 

developments can be attributed to the PV Project. 

Despite these positive developments in the area of standardization, there have also been some 

negative developments in this space in India in recent months, as already mentioned in Section 3 

“Framework Conditions” of this document. A new regulation “Solar Photovoltaics, Systems, Devices and 

Components Goods (Requirements for Compulsory Registration)” has been published. This regulation 

makes six standards relating to photovoltaic products mandatory, and makes re-testing of already 

certified products necessary by Indian labs accredited by BIS. The stated reason for this move is to 

avoid the influx of poor quality product (especially from China) being “dumped” onto the Indian market. 

How effective it will be in this aim is questionable. Several people mentioned that there are fake 

certificates available for sale in China, and that some of the imported products are not really tested, but 

only come with these fake certificates. Meanwhile there are more than 100 PV module manufacturers in 

India itself, most of which currently don’t have certification for their products. It is doubtful that the 

existing testing laboratories in India are sufficient to handle the volume of tests which will be required 

from all of these domestic manufacturers (let alone the foreign ones).  

The indicator related to standardization is “(In cooperation with BIS), at least 3 new standards, 

guidelines or other normative or technical documents have been developed on quality aspects in the 

solar sector in accordance with international good practices and have been implemented as a pilot 
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approach.” We are not sure exactly what the last part “implemented as a pilot approach” means, but it is 

true that at least 3 new standards have been adopted in accordance with international best practice. 

The third indicator has been achieved 100%.  

Activity Area D: Awareness Raising 

This fourth activity area is the one that includes the bankability workshop lead by the short-term expert 

from PI Berlin, Asier Ukar. Everybody the evaluation team spoke to who attended these workshops 

spoke very highly of them. The other main activity in this area is the already mentioned “Pilot Study on 

Quality Aspects of PV Power Plants in India” on the performance of selected PV systems around India. 

This study was supposed to be presented at the RE-Invest conference in Delhi, however the conference 

was postponed again at the last minute. The project team made the oberservation that both the study 

and the workshops attracted a lot of attention from the evaluation team's interview partners. In their 

opinion, this attention is disproportionate to the other activities, which overall were much more complex 

and time consuming than the study and the workshops, but were only perceived by a small group of 

people.  

In this activity area, there is a disconnect between the outputs and output indicators (all of which have 

been achieved) and the outcome indicator (which has not been demonstrably achieved).  

The output is 

 Companies from the private and state-owned solar sector have been qualified for and made 

 aware of quality aspects in the sector. 

And the output indicators are 

 2 new information and training offers for the stakeholders of the solar sector were developed and 

 offered on quality aspects in the sector 

 Three awareness-raising measures for stakeholders of the private sector have been implemented 

 and documented. 

Whereas, the outcome indicator is 

 “At least 2 QI institutions funded by the project (NPLI and NISE) furnish evidence of the fact that 

 the services they provide for customers of the solar sector have increased.”  

This outcome indicator is not meant to be related to the awareness raising activities alone, but is 

intended to measure the impacts of different activities together. Improved services on the one hand, and 

improved awareness of the need for these services on the other hand should result in an increased 

demand for services. Thus the evaluation team tried to get data about the numbers of tests being 

performed at NISE throughout the PV Project period.  

The data supplied by the project team to the evaluation team in this regard was, frankly, inadequate, 

and this is despite the PV Project engaging a short-term expert to help them with project tracking. It 

seems that the partner organizations (especially NISE) were not made aware of the need for project 

tracking data, and the task of collecting this data was left up to the national project coordinator, who’s 

methodology seemed to be calling up someone friendly within the institute, and getting estimates such 

as “around 200 clients”. However, even if these round numbers are to be believed, they do not have a 

baseline, and do not show any increase in the usage of services.  

The evaluation team attempted to get actual usage data from NISE. The staff from the testing lab was 

willing and seemed to understand the purpose of our request, however when he checked with the 

administration staff about getting us purchase orders for testing, or the cover pages of test reports 

which could constitute the “furnishing proof” required by the indicator, we were told that a formal request 

would need to be made with the head of NISE. The project evaluation team decided not to push the 

issue, to avoid discomfort with the partner. Given this situation, we can only evaluate the effectiveness 
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of the project in terms of the fourth indicator at 50%. 

In summary, the four indicators are rated at (70% + 100% + 100% + 50%) = 80%. Therefore, the DAC-

criterion effectiveness is rated “good” (2). 

 
4.2.3 Impact 

 The expected impact of the project was formulated in the project proposal as follows:  

 “It can be expected that the module will make an important contribution to the recognition of the 

 participating QI organizations as relevant stakeholders in the solar sector and that it will increase 

 the awareness for the importance of quality assurance in the sector. These developments 

 contribute to a sustainable energy supply and to resource conservation, which, in turn, will have a 

 positive impact on the satisfaction of the basic needs in India.” 

Since the project is part of a program, the impact lies at the level of the program objective. This is stated 

as follows: 

 “The DC contributes to a large-scale, technically and economically efficient, and socially and 

 ecologically sustainable energy supply.” 

In the results matrix the following impacts were formulated:  

 “Enhanced economic development of the solar energy sector.” 

 “Reduced emissions and environmental damages.” 

 “Installers implement Q-aspects in the construction of PV power plants.” 

 “Investors demand PV systems that comply with normative and technical requirements.” 

In general, the different impacts formulated can all be seen as possible results of the module’s 

intervention. Obviously, the impacts were formulated at different stages of the project and did not take 

each other into consideration. For example, it is surprising that the results model does not include the 

previously formulated impacts in the project proposal. However, the design of the project, the underlying 

hypotheses and the methodology chosen and applied proved that the potential to achieve these impacts 

is considerable. Even though progress will be difficult to assess, and attribution of changes to the 

project activities cannot be measured concretely, plausibility can be established. This also holds true for 

the three indicators that were formulated to measure the program objective: (i) the limitation of an 

increase in greenhouse gas emissions, (ii) an increase in installed capacities from renewable sources of 

energy and (iii) savings of energy through energy efficiency support measures.  

The four components with their strong emphasis on training are meant to strengthen the recognition of 

the participating QI organizations as relevant stakeholders in the solar sector. Unfortunately, because 

the service provisions initially planned – for example the provision of calibration services – could not 

fully be achieved, this impact falls short of its potential. Without a doubt the awareness of the 

importance of quality assurance in the sector is an issue that a lot of the evaluation teams’ interview 

partners have clearly internalized. One interview partner attributed this directly to the PTB intervention, 

others saw various reasons for this consciousness. The well-received bankability training and the “Pilot 

Study on Quality Aspects of PV Power Plants” clearly helped to disseminate quality sensitivity and 

knowledge beyond the narrow circle of people and institutions that are in charge of the quality 

infrastructure. Representatives of banks and financing organizations who in their daily work had not yet 

been entrusted with quality aspects of technical equipment were now made more sensitive to quality. In 

this sense the project had some interesting model-like and broad-based effects, which will be further 

detailed in Section 6 of this document. For the future project the evaluation team proposes an even 

stronger involvement of relevant stakeholders in the project, such as developers and manufacturers, to 
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further increase outreach concerning quality issues.  

As the aim of the project is to improve those QI services required to secure the quality and reliability of 

the solar energy systems and thus their performance rate, the impact formulated as contribute to 

sustainable energy supply and reduced emissions and environmental damages will plausibly be 

achieved. The increase of greenhouse gas emissions can be limited through better performing PV 

systems. When it comes to environmental damage, there is no doubt at all that the production of energy 

through solar systems is always preferable to coal-fired power plants, which are widespread in India. 

However, as already mentioned, PV plants are not free of environmental challenges, such as intensive 

use of water for cleaning, or not fully resolved recycling issues. With regard to the impact enhanced 

economic development of the solar energy sector, the project can indirectly contribute to an increase in 

the installed capacity through improved quality that allows for a better performance, thus increasing the 

image of PV plants and in turn attracting more investors. Through the awareness-raising component it is 

also likely that investors demand PV systems that comply with normative and technical requirements, 

but of course this connection can’t be proven with hard facts. Finally installers implement Q-aspects in 

the construction of PV power plants is not necessarily an impact but could also be an outcome of the 

training NISE is organizing for installers, where PTB supported one module of this training with advice 

on safety aspects. An evaluation of the training and the results in-situ could be revealing in this regard.  

Negative effects in the sector have already been mentioned in Section 3, especially regarding the 

planned practice to make some of the standards mandatory. The project uses its possibilities to reflect 

on this decisions once again, but the project’s scope to do so is very limited due to the high political 

sensitivity of the topic. 

In summary it can be said that it is plausible that the project contributes to achieving the overall 

development effects, despite the limitations especially in the section of metrology and standards 

mentioned in the previous section that might diminish the impact.  

The DAC-criterion impact is rated “good” (2). 

4.2.4 Efficiency 

 It is hard to judge whether the use of the project resources is appropriate in terms of the ratio between 

cost and output and cost and outcome, due to two limitations: (i) data are only available about spending 

until December 2017, where less than half of the 1.8 Million Euro were recorded and (ii) due to PTB 

data protection policy the evaluation team can only assess a set of accumulated data. On the basis of 

this data the conclusion can be drawn, that the mentioned ratio is appropriate. However, it also became 

clear that the project did not manage to spend the money within the planned time frame. There are 

several reasons. One is that it took almost one year until the partner signed the implementation 

agreement, activities were delayed or could not be carried out, because the partner – due to various 

difficulties such as problems with purchasing the necessary equipment - was not prepared. But it is also 

possible that simply not enough activities were planned. These shortcomings have now resulted in the 

advantage that the project has been extended cost neutrally by one year, which contributes to finalizing 

some of the activities and to consolidating the results achieved. The financial division of the project 

budget into the different components seem to be adequate. Training in general seems to be effective, 

beneficial and relevant. 

PTB has its own mode of delivery, which means that projects are implemented without the participation 

of a long-term expert. Instead, a project coordinator visits the project several times a year to supervise 

and orient the project’s work content and is also in charge of managerial aspects. In addition to the 

project coordinator, an intermittent short-term expert accompanies the project mainly to give advice 

about strategic questions. Complementary, a national project coordinator with a part-time job measures 

project progress, organizes the training and solves all questions or problems that arise. This lightweight 

project structure makes efficient use of financial resources. Fortunately, there was no change of 

personnel in the PTB team during the course of the project, which contributed to continuity of the project 
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progress. PTB can also rely on a number of highly specialized experts – from Fraunhofer ISE, 

Fraunhofer IWES and Photovoltaic Institute Berlin, etc. who can be relied upon to train the respective 

scientists and technicians in India in a dedicated way. This support is highly appreciated by the different 

partners. But what one of the experts mentioned in the interview was that the trainees in India seem to 

be very interested and willing to work while the expert is there, but as soon as he leaves, progress is 

very limited and next steps that had been agreed upon are not run reliably.  

Unlike in other projects, PTB’s and the implementing organizations’ selection of personnel to participate 

in events and training sessions in Germany and India did not create any major problems. Selection 

criteria must have been agreed upon easily. Only one incident from the Bureau of Standards is 

recorded where the institute was not able to send one person, and thus – due to the PV Projects’ 

regulations – lost the trip for another person to be paid for by PTB. 

In the interviews, some of the trainees and project coordinators mentioned that the time the international 

expert from abroad stayed in India was not long enough for them to learn new techniques, and that they 

only had the chance to get a superficial view of the expert’s experience and knowledge. There is no 

indication that in general PTB took a wrong decision, as the length of a stay of such a highly qualified 

expert in India is always a process of weighing costs and benefits, which can always be interpreted 

differently. One of the interview partners recommended sending experts with a lower profile, who were 

not so expensive and might not be so in demand. Whether this is really an option needs to be discussed 

in each and every case separately. In some cases an even more cost-efficient output could have been 

achieved through contracting regional experts, from private industry, for example. This also needs to be 

taken more into consideration in the future project.  

The project coordinator very successfully applied the tool of virtual meetings and virtual participation, 

which increased the cost efficiency of the project.  

Local logistical and financial resources from the partners, such as the provision of staff, laboratories, 

equipment, meeting venues, lunch during events, transport etc., were well integrated into the project 

and reduced costs on the PTB side.  

One of the biggest strengths of the project in terms of efficiency is the synergy that was achieved with 

other German implementation organizations. For example, KfW was very much interested in the 

bankability workshop where they sent their partners to participate. The “Pilot Study on Quality Aspects 

of PV Power Plants” executed by PI-Berlin and steered and financed by PTB was similar to a study KfW 

had also planned but could not be implement by KfW, as the bank had only very restricted access to PV 

plants to examine their failures, whereas for PTB there were no major constraints to accomplish this.  

Together with GIZ, PTB shared a trainee who supported the national PTB project consultant with his 

monitoring tasks.  

Coordination also took place in the area of skills training, where PTB sent a consultant to revise the 

curriculum on safety aspects for PV module installers. GIZ is also involved in this training program.  

In summary it can be said, based on the limited data available, the resources used for the different 

measures seem to be appropriate. Due to the various reasons explained above, some of the results 

could not be achieved on time.  

The DAC-criterion efficiency is rated “good” (2). 

 
4.2.5 Sustainability 

 According to the evaluation team’s assessment, and also according to interviewees, the selection of the 

partners was adequate, because laboratories participated in the project activities that were from the 

side of the government entrusted to develop the QI needed for PV. For the future project the team 

proposes better involvement of private labs, because they are supposed to be more service oriented 
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and could encourage the state-owned labs also to develop in this direction. There are quite a lot positive 

results achieved so far, such as capacity development through training for key laboratory personnel, 

knowledge and know-how transfer, equipment improvements and completion etc. Whether these 

positive results stay within the institution and will be spread to further employees is not sure, as no 

dissemination strategy or hand over to other colleagues has been developed by the institutions so far. 

In some institutions the newly acquired knowledge, for example, about round-robin tests for cell 

calibration, or about inverters were mainstreamed into the partner system, and could become part of the 

daily routine in the labs. But whether the partners are really interested and able to provide the services 

based on this newly acquired knowledge to the industry is not yet clear for all the participating 

laboratories. This depends on decisions taken by the MNRE about the future role of these labs, which 

are still pending – this was at least the message the evaluation team got, for example, from IIT-Bombay. 

On the other hand, some laboratories understand themselves as scientific institutions rather than as 

service providers to customers which makes the development of demand-driven offers difficult. These 

unclear situations are a clear risk for the sustainability of the positive results achieved.  

In the project proposal the expectation was formulated that the acquired knowledge and skills could also 

be used for other fields of work, which go beyond the actual project objective. As an example, the 

measurement of light intensity was mentioned as not only relevant for the solar sector, but also to 

determine the energy efficiency of lamps. As far as the project team could judge, this kind of wider 

application has not yet come true due to lack of resources of the NPL.  

Staff turnover among scientists and technicians seems not to be such a burning issue, although some 

of the people involved in the project training have only a temporary contract which will be phased out in 

the next few months. Their knowledge will then be lost to the organization. There were some 

mechanisms reported to the evaluation team for disseminating the newly acquired knowledge among 

colleagues of the same institute, but it does not seem a well-established practice so far. Most of the 

interviewees highly appreciated the training sessions but felt they needed more of them. Luckily there is 

an extension of the project, so that hopefully all the planned activities can be finalized. The fact that the 

new project is based on the experience of this project will also be helpful in this regard. 

Unlike on the level of scientists and technicians, there were a lot of changes on the management level. 

In both NISE and MNRE, the contact persons changed four times during the course of the project. The 

participation of the same people in the steering committee meetings was not guaranteed and thus 

networking and improvement of the relationship between the institutes were hampered. Networking 

among the different laboratories, for instance on the technician and scientist level, is according to 

several interview partners not seen as relevant by Indian organizations. But at least some of them are 

willing to overcome this unfortunate attitude. The idea expressed by the evaluation team of continuing 

the round-robin test on its own without the support of the Fraunhofer Institute, seems to be promising to 

some of the interview partners and could make a great difference for the sustainable effectiveness of 

the project’s activities. Whether they are really able and willing to follow this advice is still open.  

Even if it is difficult to make statements about the sustainability of the project during the course of the 

project, there are in any case two rather general aspects that contribute to increasing sustainability. This 

is on the one hand the PTB approach of not creating a new project of its own that threatens to collapse 

after the end of funding. Instead, they expand technical processes and expertise in the partner 

institutions by means of small initiatives in order to ensure the sustainability of the measures and their 

effects beyond the duration of the project. And on the other hand, the specific modality of 

implementation without long-term experts has its pros and cons, but it definitely strengthens the 

responsibility of the partner institutions, which will also promote sustainable development.  

As already mentioned, the Ministry's long lasting commitment for the project has deteriorated 

significantly as a result of various staff changes, which is likely to have a negative impact on the 

sustainability. The initial very good relationship could not be maintained, i So it is uncertain whether 

there will be any political support. Additionally, the overall political climate in India is not conducive to 
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innovation – a cumbersome bureaucracy slows down the development and performance of the 

institutions subordinate to the ministries.  

In summary it can be said that the question whether the positive effects will be long lasting can only be 

answered with “yes” to a limited extent. Although the QI system definitely has improved in some 

laboratories, circumstances such as staff turnover especially on the managerial level, limited political 

commitment to the project, unclear future of the labs etc. will probably jeopardize sustainability. 

Strategies to develop profound and structured knowledge dissemination and a reporting system to en-

sure that the acquired knowledge stays within the institution to be spread to further employees were not 

developed as part of the project. Another aspect that might hamper sustainability is the fact that the 

work carried out within work package number one has not developed into services provided by the 

respective institutions, which means there was no sustainable result.  

The DAC-criterion sustainability is rated “satisfactory” (3). 

 
4.3 Success factors for the observed results and change processes 

4.3.1 Strategy 

 The strateg orientation of the project expressed in the four components seems to be logical and 

coherent and the right approach to push forward quality in the PV sector in India. It addresses some of 

the main issues relevant for improving quality and thus contributes to better performance of PV sys-

tems. This is of major concern in India, because oft he very ambitious PV targets which have been 

formulated. The project is not a self-contained construction, instead it broadly supplements the 

strategies and plans of the partners and gives them the opportunity to apply and expand their already 

existing knowledge. The work packages on the operational level are also logical and coherent. They 

were developed according to components 1 - 4 and are in line with the initial idea of the project as well 

as with the national policies and strategies for renewable energy. As already mentioned in the previous 

chapters, this applies to the first work package with some restrictions, because a different focus would 

have been conceivable and meaningful. With regard to component 4 – raising awareness – and the 

corresponding work package it is not quite clear why the installers’ training was placed in this 

component, because there is no further thematic link of this work package to the objective of the 

component. This statement does not imply any criticism of the activity itself.  

As already mentioned, a complex results model was developed which outlines the hypothesis the 

project is based on and its strategic orientation. The model is a quite sophisticated and not easy to 

digest for people that are not used to these kinds of drawings and the underlying assumptions of the 

model. But for those used to this model, it expresses the logic of the project well, taking into 

consideration the limitation already mentioned, that the outputs might have been better placed 

somewhere closer to the module objective and not at the bottom of the model.  

For each of the four activity areas, an outcome indicator was formulated. These indicators are on the 

one hand supposed to measure the module objective, and this they do. On the other hand, these 

outcome indicators are linked in a way to the activity areas, and together with the output indicators they 

serve to measure the results of these respective activity areas. With regard to indicators 1 and 2 this 

definitely holds true, but with regard to indicators 3 and 4 this positive statement must be somewhat 

qualified. The 3
rd

 indicator reads in the first part like an output indicator,. the 2
nd

 part of the indicator – “3 

new standards … have been developed and have been implemented as a pilot approach” – gives the 

indicator an orientation towards a use of output, but it is unclear to the evaluation team and also to the 

project management what is meant by this half sentence and how to achieve it. The 4
th
 indicator is the 

most tricky one. It only very indirectly measures the raising of awareness, the field of activity where it is 

located. Moreover, it measures the results of activity area number two – conformity assessment. As 

already mentioned, not enough attention has been paid to this indicator, a clear baseline is missing and 

counting the increased demand of the services was not done in a transparent way. Accurate information 
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would have been helpful for learning whether the project and its activities are on the right track, as 

increasing service demand can’t always be taken for granted. 

When it comes to the question of whether the project activities are harmonized with those of other 

implementing agencies, it needs to be stressed again that good cooperation with GIZ and KfW could be 

achieved. The interviewees highly appreciated PTB’s work and their excellent knowledge of quality 

aspects. What’s more, PTB is present in one of the working groups of the IGEF, a high-level policy 

forum, where PTB’s knowledge can be highly relevant for the working group, and where their presence 

can be used for networking with all the important players in the sector. 

What holds true for the most of the PTB projects is also the case here – that capacity development is an 

integral component of the project strategy. Almost all of the activities, whether they were workshops to 

learn about cell calibration, training of installers or round-robin tests for module testing to name only a 

few, aimed to improve the capacities of the partners, who also greatly appreciated these activities. In 

most cases, the people trained seemed to be the right ones. When they weren’t, PTB probably didn’t 

have any choice because they had to deal with the given staff employed in the labs.  

The questions regarding whether the right partners were selected can be answered with “yes.” The right 

partners were indeed selected, and having a diversified structure was a good approach to push the 

partners, as they didn’t want to lag behind other labs with their development. For the future project, an 

even more diverse partner structure is highly recommended (see also Steering Structure). 

4.3.2 Cooperation 

 The project was the result of a two-year long orientation phase where initial activities with the relevant 

quality infrastructure stakeholders of the Indian solar sector were conducted. In addition to the 

exchange with important stakeholders that had taken place on project activities during those two years, 

the concrete work packages in which the activities for the four different project components were 

defined and discussed with the partners during the first steering committee meeting. As no stakeholder 

mapping was conducted at the beginning of the project, the choice of the steering committee members 

was based upon discussions with the main project partner NISE and MNRE. During the term of the 

project, new activities for these work packages have been continuously included. As the steering 

committee met two times a year, the opportunity for discussing project related issues with the 

stakeholders was provided regularly. 

Throughout the project the contact persons for the project changed frequently in several key partner 

institutions. This constituted a major challenge especially with respect to cooperation with the 

implementation partner NISE and the political partner MNRE. Furthermore, MNRE and other 

stakeholders did not use the opportunity to regularly take part in the steering committee meetings, 

which hampered strengthening relations among the stakeholders and knowledge transfer about project 

related activities.  

Some of the interview partners stated that they were not informed about the project activities and felt 

that there was not enough opportunity to bring in their ideas. This assumption might have been caused 

by the frequent changes of contact partners and limited knowledge transfer within the institutions. 

Undoubtedly the project formed a basis for regular contact and communication among the different 

project partners by implementing the project structure. But communication never went smoothly, as 

information had not been passed on among the different contact persons within institutions and also did 

not take place outside of official project activities. Especially the limited communication and cooperation 

between MNRE and NISE regarding the project complicated successful implementation of activities in a 

timely manner. As the contact persons at both institutions changed frequently, the project had very little 

influence on this state of affairs. Furthermore, interview partners voiced that they would have liked a 

more active approach to cooperation rather than just receiving information from PTB. The rather 

“traditional” structure of project meetings with the partners, with presentations and discussion rounds, 



 

  34/48 

INTERNATIONAL 
COOPERATION 

9
.3

_
e

v
a

_
1
8

-0
1

/1
8
 

did not encourage a more lively cooperation.  

The presence of the local PTB consultant, Mr. Kumar, was highly appreciated by all partner institutions, 

as he was perceived as a link between the PTB project team and the project partners in India. 

Nevertheless, interview partners stressed that they would appreciate a more frequent presence of the 

project team in order to have the opportunity to meet personally more often and strengthen their 

relations with PTB. Another interviewee mentioned that Mr. Kumar’s workplace should have been at 

NISE to speed up the processes there.   

4.3.3 Steering structure 

 A steering committee that includes all major stakeholders of the quality infrastructure relevant for solar 

energy is in place and meets regularly twice a year. Invitations with the objectives and tasks of the 

meeting were send to all members. During the steering committee meetings updates on the current 

activities and the overall operational plan were given, the project strategy was discussed and 

propositions for future activities could be voiced. 

The way decisions were made for the different working packages of the project was transparent, and 

agreements were made jointly. After the steering committee meetings, a report on the most important 

results was distributed to all members to assure broad dissemination of information. This was of high 

importance, considering that institutions often did not participate regularly and contact persons in those 

institutions changed frequently, as mentioned in the “cooperation” section. 

Although the steering project structure was designed together with the main partners NISE and MNRE 

at the beginning of the project and meetings were held twice a year, the structure was rather weak and 

major stakeholders were unsure about the objectives of steering committee meetings. Although the 

steering committee members were asked to propose ideas and actively participate within the meetings, 

several interview partners, who participated in the steering committee meetings, felt they could not 

introduce activities in the steering committee meetings, as the design and work packages of the project 

had already been fixed. It might have been useful to use a broader variety of group work and 

cooperation methods, though the project team is skeptical whether such a participate approach would 

work in the Indian context Furthermore, there was no participative approach to include the members of 

the steering committee in the project monitoring.  

The partners had been informed about the current state of the indicators and a discussion on the impact 

model took place. Nevertheless there was no joint development of milestones and a common 

understanding on how the different intervention areas are linked to each other and are aiding to reach 

the objective seemed to be lacking. A more participatory approach could have strengthened the sense 

of ownership of the members and their commitment towards reaching the targets. 

Although the members of the steering committee were selected based upon recommendations of the 

main project partners, it seems that the participation of some other stakeholders from the solar sector in 

India could have aided the project implementation. Participation of industrial representatives (module 

and cell manufacturers, developers, etc.) could have helped to understand the needs of the target group 

more clearly and strengthened the network between the private sector and the relevant QI institutions. 

4.3.4 Processes 

 To achieve the intended changes within the partner system, the necessary core processes as well as 

steering and support processes have to be defined and facilitated by the project. Without designating 

the processes as such or formulating a process map, the appropriate technical core processes to 

achieve the project objective were identified and clearly defined in the form of work packages. The 

partners had the opportunity to influence these work packages, which they also made extensive use of. 

However, not all wishes could be taken into account, which led for some partners to the assessment 

that everything had already been tied down before they were allowed to participate. But in general their 

participation contributed to a common understanding of the capacities to be developed and the changes 
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to be implemented for assuring and increasing the reliability of solar energy systems. Interventions 

based on the initially identified core processes allowed for capacity development and technical learning.  

Necessary steering processes for activities were addressed by the steering committee. Although a 

results-based monitoring was established, its potential for strategic steering together with the partners 

could not be fully exploited, because the system was too complex, and the partners were not involved in 

the monitoring.  

Support processes such as the organization and implementation of training sessions and the 

organization of expert missions went very smoothly and were very well received. Quite a lot of interview 

partners mentioned this aspect without being asked directly. These processes facilitated progress in the 

core processes. Unfortunately, the relevant support process of purchasing the solar simulator for the PV 

modules could not be realized. For this reason, a visit that had already been planned for an expert had 

to be cancelled, and progress could not be made as initially planned. Protracted contracting procedures 

for personnel at NISE that has not been resolved so far, along with other internal administrative 

procedures caused bottlenecks. These aspects need to be addressed to make delivery in the future 

project easier and more successful. While PTB may support the purchase procedure to a limited extent 

– which was also done in this project – improving the process of hiring personnel is beyond its sphere of 

influence.  

The evaluation team would like to suggest to the project managers responsible for planning the future 

project that some of the Capacity WORKS instruments be applied, in particular, the instrument "process 

map". This instrument provides a strategic overview of the various processes and process levels within 

the cooperation system, serves to create common understanding among the partners about the goals 

and implementation of the project and lays a good foundation for steering the project. It can help to 

identify bottlenecks early in the implementation, such as the unsuccessful contracting and tendering 

processes that occurred in this project. Early identification of such problems delineates responsibilities 

and steers the project towards possible solution strategies in a timely way. 

4.3.5 Learning and Innovation 

 Successful cooperation management has to make sure that learning capacities are strengthened on the 

four different levels of capacity development, the individual, the organizational, the network and the 

societal levels. The main focus of the project was capacity building on the individual level. Technical 

knowledge was acquired by the staff of all partner organizations. Knowledge sharing among the trained 

personnel and their colleagues was organized internally, but the evaluation team was not able to 

examine to what extent it was really successful. Even where progress was slower, a general 

understanding of metrology and uncertainty of measurement was acquired that will positively impact the 

individual approach towards analytical tasks and research in the future. As in most technical 

cooperation projects, however, this strong focus on individual learning proved to have its limitations. 

Acquired knowledge is about to be lost due to trained personnel leaving their institutions (retirement, 

expired contracts). Since this is a recurring problem for PTB projects, developing a general strategy for 

dealing with this risk and ensuring the institutionalization of knowledge is recommended. From the 

perspective of the partner institutions, a clear human resource development system would facilitate the 

structured learning of staff as well as the transfer of knowledge.  

Whether the individually acquired knowledge led to structural adaptations on the organizational level is 

hard to judge. Some of the newly acquired knowledge on the individual level may have been 

mainstreamed into the organizations’ structure, resulting in process innovations, but certainly not 

throughout all organizations. It was planned that some partners developed the necessary innovation 

capabilities to adapt the acquired knowledge to new areas without further external support, but as far as 

the project team could judge, this has not yet come true. The consultancy mainly covers technical 

aspects on the organizational level; topics of strategy or business development have not been taken 

into consideration so far, which should be changed in the future project.  
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On the cooperation/ network level, the project showed mixed results. As there was no guarantee that 

always the same people would participate in the steering committee meetings, networking and the 

improvement of the relationships among the institutes was hampered. As already mentioned, interview 

partners interestingly stated that the relevance of networking, e.g. among technicians and scientists in 

the different laboratories, is not a strength of Indian organizations, but at least some of them are willing 

to overcome this unfortunate behavior. The different inter-comparisons organized by the project were 

helpful in this regard. Networking among PTB, KfW and GIZ can be considered very successful. Also 

successful was the participation of the project in the “Renewable” working group of the IGEF, where all 

relevant stakeholders were present, and meetings were used to agree on cooperation. 

On the societal level, learning and innovation opportunities were well exploited to enhance the 

awareness for the quality of PV plants among groups such as banks and financiers that were not 

ordinarily involved in these topics on a daily basis. 

With respect to the management of learning processes by PTB, the evaluation team would like to 

mention that the parallel sessions of planning the new project and evaluating the current project led to 

some confusion among the interview partners. They often had to deal with the two groups one right 

after the other and some of them had a problem understanding which issue belonged to which project. 

The team leader has been through this process in various other PTB evaluations where the confusion 

was not that obvious. Maybe the reason for confusion in this case was the timing. In the course of some 

meetings the evaluation team followed the appraisal mission team, which sometimes led to the fact that 

interviewees were simply repeating what had been discussed with the mission team beforehand, 

leaving no opportunity to conduct an objective evaluation meeting. 

 
5. Overall  assessment 

 This section presents a quantitative assessment of the evaluation criteria. Section 5.1 provides a rating 

from 1 (very good) to 6 (very poor) for the DAC evaluation criteria and concludes with an overall rating 

of the success of the project. Section 5.2 provides an evaluation of the capacity works success factors, 

which are presented on a percentage scale. 

The criteria and success factors were rated jointly by the evaluation team based on the information 

received in the interviews and other data collection methods, such as insights derived from the project 

documentation. 

 
5.1 DAC-Evaluation criteria 

Criterion Rating for criterion

1. Relevance 2

2. Effectiveness 2

3. Impact 2

4. Efficiency 2

5. Sustainability 3

Overall rating 2,2  
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TECHNICAL 
COOPERATION 

 
 Single ratings missing:   ☐   yes   ☒   no 

☐ If effectiveness, impact or sustainability are accorded a numerical rating of „4“ or poorer, the overall rating  

will be downgraded to „4“ even if the average is better than „4“.  

☒ The overall rating will not be downgraded.  

 
For further explanation of the table as well as the ratings, please see the „Guidelines on the Project Progress Review“  
(2012), chapter 5.1 (DAC evaluation criteria). 
  
5.2 Success factors of Capacity WORKS 

 
currently achieved potentially achievable

CF 1: Strategy 90% 100%

CF 2: Cooperation 70% 100%

CF 3: Steering 85% 100%

CF 4: Processes 85% 100%

CF 5: Learning and Innovation 85% 100%
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CF 3: SteeringCF 4: Processes

CF 5: Learning and
Innovation

 
 
6. Learning processes and experiences 
 
  From the point of view of the evaluation team but also of some of the interview partners who have an 

overview of the majority of the project activities, the bankability workshop and the “Pilot Study on Quality 

Aspects of PV Power Plants in India” were among the most successful activities of the project. Both 

were carried out by Mr. Asier Ukar from the Photovoltaic Institute Berlin AG (PI-Berlin). The objective of 

the 2-day bankability workshop was to demonstrate to the 75 participants from 20 different banks – 

managers, decision makers, and a few technicians - what investment risks exist with regard to PV 

plants, and how these risks could affect refinancing processes. Based on the great interest expressed in 

this issue, a pilot study was designed to examine the performance of Indian PV plants. Six Indian PV 

plants were selected and inspected. The selection of the plants took environmental stress factors spe-

cific to India into consideration. Seven main topics were assessed, such as the installation and the 
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quality of the modules, the system performance, operation and maintenance etc. Failure, risks and miti-

gation points that can help to increase awareness among solar project developers and financing institu-

tions in regard to quality assurance of PV projects were identified. According to the study, the results of 

the survey showed that four key aspects need to be addressed: (i) strict technical requirements in re-

gard to accurate component selection, (ii) failure free installation, (iii) commissioning aligned with inter-

national norms, and (iv) a comprehensive operation and maintenance program. Most of the investment 

risks are clearly linked to the poor quality of the modules and installation failures. PTB is addressing 

both of these aspects with its projects. The study helps to counteract and to prevent the negative effects 

of poor quality. More generally, it also raises the awareness among important stakeholders about qual-

ity issues. On several occasions the study was presented to the public and discussed.  

These two activities were not foreseen from the beginning of the project, but in coordination with KfW 

PTB carried them out, as access to the PV plants to assess their quality was crucial for the study. PTB 

– as broker for quality – was thus able to make this possible. Also, publishing failures and insufficiencies 

of the plants as a challenge to the Indian environment was made possible due to PTB’s impartial striv-

ing for the highest quality. So, on the one hand, the study itself is a learning process which helps the 

dissemination of the topic of quality in a very lively way. The study helped to take the topic of quality 

beyond the narrow scope of the institutions of quality infrastructure into a broader area of other inter-

ested parties. On the other hand, the project team has recognized that the study is a good opportunity 

to anchor quality aspects in the sector and has responded flexibly to this request. 

 
7. Recommendations  

 Recommendations for the project team 

For the future project currently being planned, the evaluation team recommends finalizing the activities 

that could not be brought to an end. The new project should again take into consideration consultancies 

and training programs for metrological and testing laboratories, including inter-comparisons and round-

robin testing.  

One of the most relevant recommendations is to integrate into project quality assurance activities which 

are targeted towards the downstream end of the PV value chain (i.e. systems, monitoring), rather than 

just focusing on cell and module calibration and testing. The idea of supporting capacity development 

for mobile testing labs should be further explored in this context. 

As the dissemination of traceability is crucial, practical training, peer evaluations and consultancies for 

laboratory assessors on the specific aspects relating to secondary cell calibration should be offered to 

make them available for accreditation. 

Assistance is needed in some labs to understand the tendering process for purchasing equipment.  

Quality aspects should also be brought into tendering processes for PV power plants, so far, the 

requirements in the tendering process are very limited and even so, they are not respected or can’t be 

measured (e.g. performance ratio). An expert could be engaged to conduct a workshop on best 

practices for tendering of PV power plants – including minimum performance ratio guarantees. 

Electroluminescence imaging is a powerful tool for detecting defects in PV modules that are not visible 

to the naked eye, and can be detrimental to PV module performance, such as micro-cracks. Such de-

fects can be easily introduced during transportation and installation. Some training about electrolumi-

nescence is recommended for PV installers, so that they can appreciate the kinds of problems which 

can occur with PV modules which are improperly handled. 

As the future of some of the testing labs, in terms of whether they will provide services or not, seems 

not entirely clear, support with strategic development and marketing (i.e. business plans) is advised.  

It is highly recommended to further broaden the participation in the project by relevant stakeholders to 
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include additional state-owned and private labs involved in metrology and conformity assessment 

activities, so that in case not all selected labs stick to the project, the achievement of the objectives can 

nevertheless be assured, and sustainability can be enhanced and secured. 

In the future project, the idea of a network should also be reflected in its structure. Thus, a multiple-

partner structure would be the preferred choice. Partners should be motivated, oriented toward and 

supported in pursuing a systemic approach. This means that representatives of the entire value chain, 

thus not only the classical partners of QI, such as metrology, accreditation, testing laboratories, 

standardization and regulation, but also the producers, importers, developers and the consumer 

protection, etc. should be involved in the project and its activities. The aim is to raise awareness of the 

demand for quality in all of the different aspects involved. Stakeholder forums where all the 

stakeholders mentioned above should be invited could be one format that provides opportunity for 

exchange on the relevant quality control procedure in the respective sector.  

The same holds true for the steering committee meetings. More players such as manufacturers and 

developers should participate in these meetings, to raise their voices and express their needs regarding 

quality improvements, so that the development of the services corresponds with the demand.   

Another basis for decisions about future activities could be a comprehensive needs assessment of all 

relevant stakeholders. 

To improve project monitoring, a better understanding of what the indicators really imply and what data 

thus has to be collected is needed. For example the indicator that reads as follows: “At least 2 QI 

institutions furnish evidence of the fact that the services they provide for customers of the solar sector 

have increased” implies a baseline and serious counting of the increase of the service.  

Including and integrating partners into the monitoring process so that they understand why data are 

needed would definitely facilitate the data collection process.  

As GIZ is mandated to support the comprehensive Indian skills training program, the training material 

which has already been developed with the support of PTB for installers should be recalled at GIZ to be 

integrated in the training. Not only this, but the inclusion of quality aspects should also be a part of 

general consultancies.   

The excellent “Pilot Study on Quality Aspects of PV Power Plants in India” should be further 

disseminated among Indian stakeholders.  

To further support the technical committee for standardization, awareness training about test 

procedures and best practices could be provided, for example through guided tours of test facilities. 

The frequency and duration of project team visits could – in single cases – be increased or extended by 

contracting experts from the region who can provide a closer follow-up. This will also have the benefit of 

fostering regional exchange. 

The evaluation team additionally recommends that a more participatory approach should be taken in 

future steering events. This approach should involve group work, including moderation with cards, etc. 

Recommendations for the partner 

Communication, networking and exchange among laboratories to learn about the details of 

measurement and testing should be strengthened to improve knowledge transfer among the labs and to 

come to future agreements on division of labor in the PV sector.  

This could perhaps be carried out by the relevant laboratory personnel accompanying the solar cells to 

the various labs involved in the round-robin tests of solar cells during the learning phase. In this way 

they can participate in, and discuss details of the tests with their counterparts. This would also improve 

networking between the institutes.  
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The evaluation team would recommend the continuation of the round-robin test of the labs. This can 

continue between the labs on their own, without the support of the Fraunhofer Institute. This could 

strengthen the networking efforts and the sustainability.  

Recommendations for the PTB department of international cooperation 

The procedure of conducting the evaluation at the same time as the mission, from which the module 

proposal will then emerge, should be reconsidered. As the short brief statement has already been 

finalised, when the evaluation is carried out, and BMZ has already taken a decision for one of the 

provided options, the chance of responding to the recommendations from the evaluation in the project 

proposal is limited. On the other hand, this means that the evaluation has to be carried out quite early 

when project results may not have been achieved in their entirety, which is also not ideal.   

The project invested resources and energy in the monitoring, which should be highly valued. A complex 

results model was developed as well as a monitoring plan. Nevertheless, the data collection for the 

most critical Indicator No. 4 that measures the "use" of the services, was not successful. The 

recommendation is that PTB should maintain its efforts to improve the monitoring system as an 

instrument for steering and for strategic reflection.  

As staff turnover is an aspect that strongly jeopardizes the sustainability of all technical cooperation 

projects, it is recommended that more intensive work be done on the issue of knowledge management 

within institutions. An interesting approach could be to design a component within a project where strat-

egies were developed and tested for thorough and structured knowledge dissemination, and for a re-

porting system, where guidelines were created that could be applied to other projects.  

Recommendations for the evaluation team of the PTB department of international cooperation 

In general, few instruments of the management model Capacity WORKS are used in the projects, such 

as the operation plan and some monitoring instruments, but there is no continuous application of the 

success factors in planning and implementation. Only in the evaluation does the topic come up, which 

would make the evaluation questionable if the foundations for it have not already been laid beforehand.  

The team leader of this evaluation, who has already carried out several evaluations for PTB, would be 

interested in exchanging ideas with other evaluators and possibly also to be involved in strategic 

decisions of the department, such as those dealing with Capacity WORKS or monitoring. Here, for 

example, it could also be discussed whether it really makes sense to separate recommendations for the 

partners and the project team from each other, especially when the organisation actually advocates the 

understanding that the partners and the project team are ideally pulling in the same direction. 
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Annexes 

Interview Partners 

Name Organisation Position Place, date 

Interviewer Kind of 
inteview 

AS TW LB Pers Tel 

Dr. Michael 
Brinkschröder 

PTB Project coordina-
tor International 
Cooperation 
Working Group 
Asia 

Braunschweig 

09.03.2018 

☒ ☒ ☒ ☒ ☒ 

Niels Ferdinand PTB  IKZE 09.03.2018 ☒ ☒ ☒ ☐ ☒ 

Corinna Weigelt  PTB Head of Interna-
tional Cooperation 
in Asia 

Braunschweig 

09.03.2018 

☒ ☒ ☒ ☒ ☒ 

Niklas Cramer PTB Project coordina-
tor International 
Cooperation 
Working Group 
Latin America and 
the Caribbean 

Braunschweig 

09.03.2018 

☒ ☒ ☒ ☒ ☒ 

Anke Bohn PTB Project assistant 
International 
Cooperation 
Working Group 
Asia 

Braunschweig 

09.03.2018 

☒ ☒ ☒ ☒ ☒ 

Elena Ammel PTB Project coordina-
tor International 
Cooperation 
Working Group 
Asia 

Braunschweig 

09.03.2018 

☒ ☒ ☒ ☒ ☒ 

Dr. Saurabh 
Kumar 

PTB National Project 
Consultant 

09.03.2018 ☒ ☒ ☒ ☐ ☒ 

Asier Ukar Photovoltaic In-
stitut (PI) Berlin 

PTB consultant 10.04.2018 ☒ ☒ ☒ ☐ ☒ 

Dr. Jochen Hohl-
Ebinger 

Fraunhofer ISE 
Freiburg 

PTB consultant 10.04.2018 ☒ ☒ ☒ ☐ ☒ 

Dr. Winfried 
Damm 

GIZ Program Director 
Indo-Geman En-
ergy Program 
(IGEN) 

13.04.2018 ☒ ☐ ☐ ☐ ☒ 

Dr. Anil 
Kottantharayil 

IIT-Bombay Professor Mumbai 

16.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Ashok Kumar -
Sharma 

IIT-Bombay Project Research 
Scientist 

Mumbai 

16.04.2018 

☒ ☒ ☒ ☒ ☐ 

Mr. K. L: 
Narashimhan 

IIT-Bombay Distinguished 
Visiting Professor 

Mumbai 

16.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Diksha IIT-Bombay Lab Manager Mumbai ☒ ☒ ☒ ☒ ☐ 
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Name Organisation Position Place, date 

Interviewer Kind of 
inteview 

AS TW LB Pers Tel 

Makwani 16.04.2018 

Dr. Prabir K. Basu IIT-Bombay Senior Scientist Mumbai 

16.04.2018 

☒ ☒ ☒ ☒ ☐ 

Deepak Matur NISE Consultant Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Vandana NPL – New Dehli Senior Scientist 
and Assistant 
Professor  

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. P. K. Singh NPL – New Delhi Former Chief Sci-
entist 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Kamlesh Yadav NISE Research Scien-
tist Power Elec-
tronics Lab 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Gopal Kumar NISE Senior Scientist 
PV Module Test-
ing 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Supriya Rai NISE Technical Assist-
ent of the Solar 
Cell Characterisa-
tion Lab 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Arun K. 
Tripathi 

NISE Director General  Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Satyendra 
Kumar  

Saurya Enertech Director Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Chandan 
Banarjee 

NISE  Deputy Director 
General 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Rajesh Kumar NISE Deputy Director 
General 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Anupam Kaul Confederation of 
Indian Industry 
Institute of Quality 
(CII) 

Prinicpal & Head-
QMS 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Virender Singh Confederation of 
Indian Industry 
Institute of Quality 
(CII) 

Senior Counsellor 
QMS 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Shikhar Jain CII-ITC Centre of 
Excellence for 
Sustainable De-
velopmen 

Principal Coun-
sellor 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Rajesh Kumar 
Ghorla 

CII-ITC Centre of 
Excellence for 
Sustainable De-
velopmen 

Associate Coun-
sellor 

Gurugram 

17.04.2018 

☒ ☒ ☒ ☒ ☐ 

Mallika Gope NABL Joint Director Gurugram ☒ ☒ ☒ ☒ ☐ 
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Name Organisation Position Place, date 

Interviewer Kind of 
inteview 

AS TW LB Pers Tel 

17.04.2018 

Philip Grinsted GIZ Global Project 
Quality Infastruc-
ture Country 
Component India 
Advisor 

New Delhi 

18.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Sankara 
Sastry Oruganti 

NISE Former Director 
General 

New Delhi 

18.04.2018 

☒ ☒ ☒ ☒ ☐ 

Alok Singh Rural Electrifica-
tion Coopearation 
(REC) 

Chief Manager New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Pankaj Verma Rural Electrifica-
tion Coopearation 
(REC) 

Chief Manager New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. B.S. Negi Ministry of New 
and Renewable 
Energy (MNRE) 

Director (R&D 
Coordination) 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Rajendra Singh Indian Renewable 
Energy Develop-
ment Agency Lim-
ited (IREDA) 

Assistant General 
Manager 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Abhilakh Singh Indian Renewable 
Energy Develop-
ment Agency Lim-
ited (IREDA) 

General Manager New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Khekiho Yeptho Indian Renewable 
Energy Develop-
ment Agency Lim-
ited (IREDA) 

Dy. General Man-
ager 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Sumit Sengar Bureau of Indian 
Standards (BIS) 

Scientist-D (Elec-
trotechnical De-
partment) 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Rajeev Sharma Bureau of Indian 
Standards (BIS) 

Scientist-E and 
Head (Electro-
technical Depart-
ment) 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Goutam Samanta Orange Renewa-
ble 

Head PV Tech-
nology 

New Delhi 

19.04.2018 

☒ ☒ ☒ ☒ ☐ 

Stefan Hediger KfW Deputy Director New Delhi 

20.04.2018 

☒ ☒ ☒ ☒ ☐ 

Nisheeth 
Srivastava 

KfW Sector Specialist 
Energy and GEC 
Coordinator 

New Delhi 

20.04.2018 

☒ ☒ ☒ ☒ ☐ 

Dr. Y.B. K. Reddy Solar Energy Cor-
poration of India 
(SECI)  

Dy. General Man-
ager (PV) 

New Delhi 

20.04.2018 

☒ ☒ ☒ ☒ ☐ 
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Name Organisation Position Place, date 

Interviewer Kind of 
inteview 

AS TW LB Pers Tel 

Dr. Anil Jauhri National Accredi-
tation Board for 
Certification Bod-
ies (NABCB) 

CEO New Delhi 

20.04.2018 

☒ ☐ ☒ ☒ ☐ 

Mrutunjay Jena National Accredi-
tation Board for 
Certification Bod-
ies (NABCB) 

Joint Director New Delhi 

20.04.2018 

☒ ☐ ☒ ☒ ☐ 

Anupam Gupta National Accredi-
tation Board for 
Certification Bod-
ies (NABCB) 

Advisor New Delhi 

20.04.2018 

☒ ☐ ☒ ☒ ☐ 

Dr. Amit Kumar The Energy and 
Resources Insti-
tute (TERI) 

Senior Director 
Social Transfor-
mation  

New Delhi 

20.04.2018 

☒ ☐ ☒ ☒ ☐ 

Alekhya Datta The Energy and 
Resources Insti-
tute (TERI) 

Fellow Electricity 
and Fuels Division 

New Delhi 

20.04.2018 

☒ ☐ ☒ ☒ ☐ 

Gowri Ganesh NISE PV Module Test-
ing Laboratory 

Gurugram 

23.04.2018 

☒ ☒ ☐ ☒ ☐ 

 
AS =  Annette Schmidt 
TW =  Timothy Walsh 
LB =  Laura Blomenkemper 
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Travel itinerary 

Date Location Organisation 

15.04.2018 – 16.04.2018 Mumbai IIT-Bombay 

17.04.2018 – 22.04.2018 New Delhi NISE, NPL, CII, NABL, GIZ, 
RECL, IREDA, MNRE, SECI, 
TERI, BIS, NABCB, KfW, 
Various Industry Represent-
atives  

23.04.2018 New Delhi Presentation of the prelimi-
nary results to the main 
stakeholders 
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Interview guidelines 

 

Explanatory notes:  

1. Depending on the level of involvement of the interviewee, the relevant questions will be chosen by the inter-

viewer, which means that not all questions listed will be asked of all interviewees. 

2. During the evaluation process additional questions will arise and questions that turned out to be irrelevant will be 

deleted. 

3. The evaluation process starts with general questions, e.g. what have been the relevant activities and how did they 

develop? Then the detailed questions listed below will follow. 

 

Questions with reference to the OECD-DAC Criteria:  

Relevance – are we doing the right things? 

• To what extent are the project design and implementation based on a systematic examination of the target 

groups’ core problems? 

• Are reliable metrological services provided? Are they demand-oriented? 

• In which way are the services the project offers relevant to the economic development of the country and in line 

with its strategic orientation and policies? 

• Were the initial objectives of the project realistic and achievable? 

• Is the project of high or low priority for relevant institutions in the country (MNRE, NISE, NPL) and how can this be 

proven?  

• Do the services the project provides fit into the NISE and NPL strategic plan? 

• Are the activities and outputs of the project consistent with the objective of the project? 

• Are the hypotheses on which the project is based feasible? 

• Is the project oriented toward the current state of knowledge in the field? 

• Are the services the project offers consistent with the objectives of the BMZ? 

 

Effectiveness – have the planned outcomes of the projects been achieved? 

• To what extent is the project design based on plausible hypotheses for achieving the project objective? 

• To what extent has the objective of the project been achieved? 

• Did the project reach its indicators? 

• What were the major factors influencing the achievement or non-achievement of the objective? (strengths and 

weaknesses of the project)  

• Were there unforeseen positive or negative effects to be assessed? 

• How do you assess the project partners’ ability to plan, steer and monitor the project? 

• Are the activities and results of the project in line with the overall objective and the expected impact? 

 

Efficiency - will the objectives be achieved cost-effectively? 

• In view of the funds available, were the best possible results achieved? 

• To what extent is the cost/ output ratio of the project reasonable? 

• To what extent is the cost/ outcome ratio of the project reasonable? 

• Does the allocation of funds correspond to the priority levels of the activities? 

• Were the objectives achieved on time? 
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• Was the project implemented in the most efficient way compared to alternatives? 

 

Impact – do the projects contribute to achieving long term development objectives? 

• What has happened as a result of the project? 

• To what extent does the project contribute to the achievement of overarching development-related changes? 

• What difference has the activity made to the beneficiaries? 

• Were the projects’ activities appropriate to improve the performance of the partners? 

• Do the projects show positive effects on the environment? 

• Are there other positive or negative effects to be assessed on the impact level? 

• To what extent does the project make use of scaling-up mechanisms? 

• What are crucial reasons why overarching long-term results are being achieved or not achieved? 

 

Sustainability - are the positive effects long-lasting? 

• To what extent will the benefits of the projects continue after PTB funding ceases? 

• What are the major factors/ risks that may influence whether sustainability is achieved or not?  

• Is NISE able to provide the services in the long term? Does the organisation have sufficient financial and person-

nel resources?  

• Which advisory content, approaches, instruments, methods or concepts of the project are mainstreamed in the 

partner system? 

• To what extent are they permanently used and/or further developed by the target group and/or implementing part-

ners? 

• What is the project’s exit strategy? 

 

Questions with reference to the Capacity WORKS success factors:  

Success Factor Strategy 

• Do we (PTB) know which impacts shall be achieved within the sector and which mix of instruments has to be 

used? 

• Does our lead executing agency know which impacts shall be achieved within the sector? 

• Does the strategy of our lead executing agency form part of a national development strategy?  

• Do the project objective and project indicators fit in the framework of this strategy? 

• Are our activities coordinated with those of other donors in the sector? 

• Do we have the „right“ partners to implement the programme and to achieve the targeted impacts and objective? 

• Do our implementing partners know what we and our lead executing agency are aiming at?  

 

Success Factor Cooperation 

• Did we develop the project strategy together with our lead executing agency? 

• Did we plan our approach and our activities together with the implementing partners? 

• Do communication and coordination between our partners work sufficiently, even across the different levels of the 

multi-level approach? 

• Do we exploit synergy effects that may result from possible cooperation with other implementing organisations in 

the land or region? 

• Do our implementing partners have good cooperative relationships within the specific sector? 

• Do we promote the development of networks between our partner organisations? 
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• Do our partners have a clear definition of their/our role in the programme?  

 

Success Factor Steering Structure 

• Is there a joint steering committee that includes relevant partners and that makes important decisions concerning 

the programme (e.g. strategy, resources, etc.)? 

• Are there transparent agreements between the parties involved how to take joint decisions? 

• Is there compliance with those decisions? 

• Are there time frames in order to update and adjust the operational planning at regular intervals? 

• Does the project have a coherent interactive structure? 

• Do we regularly collect monitoring data regarding the progress of the programme? 

• Do we carry out the monitoring together with our partner? 

• Are our decisions regarding the steering of the programme based on the collected monitoring data? 

 

Success Factor Processes 

• Do we bear in mind the processes of our partner organisations that have to be optimized? 

• Do these processes affect more than one project partner? 

• Do these processes affect different levels (micro-level, meso-level macro-level, supra-level, national level)? 

• Have the key services been defined and documented? 

• Are the responsibilities regarding the service processes clearly defined? 

 

Success Factor Learning and Innovation 

• Do we engage in active knowledge management (documentation of learning experience, spreading of products, 

conference contributions, etc.)? 

• Do we adjust our operational planning to new developments and changing framework conditions? 

• Do we apply instruments from the toolbox ‘learning’? 

 
 


