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Abstract 
The Government of Guyana sees the Information and Communication Technology (ICT) diffusion as 
critical in quality of life improvement. Together with the United Nations Development Program (UNDP) 
they are conducting a project to provide internet access to Hinterland, Rural and Poor Communities (HRPC) 
through Very Small Aperture Terminals (VSATs) powered by stand-alone hybrid energy systems including 
solar Photovoltaics (PV) and Li-Ion batteries. The project is facilitated by the UNDP Office of Information 
Management and Technology (OIMT), using the 7-step process (UNDP best practice for green energy 
related implementations).  

This report aims at improving the 7-step process by critically reviewing the UNDP Guyana HRPC project, 
drawing also on experience from previous projects. The results highlight deviations from the original 
process and the recommended actions are to create principles and guidelines to follow when such deviations 
happen. It is further recommended to expand the process, make it more flexible and applicable to different 
types of projects. Finally, knowledge sharing between United Nations (UN) organs and UNDP units could 
be highly beneficial when creating a more flexible process.  

Since the ICT diffusion is seen as critical in quality of life improvements, this report also aims to create a 
framework to evaluate what impact the project can have on the people. Intended outcomes of the project, 
issues and key priorities identified by the communities, lessons learnt from other projects and relevant 
concepts are the basis for the suggested Key Performance Indicators to monitor. By using formal data 
collection, with the expressed permission of the user, ICT activities can be measured and evaluated. 
Indicators on health, education, economic activities, business development etc. can be easily gathered this 
way. Complemented by surveys and/or interviews in line with the UNDP Sustainable Livelihood 
Framework for qualitative aspects and technical monitoring of the Solar PV system, this could enable 
sufficient information to assess the quality of life improvements and view the success of the implemented 
project.  
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Sammanfattning  
Guyanas regering ser spridningen av Informations- och kommunikationsteknik som en viktig del i arbetet 
mot en förbättrad levnadsstandard. Tillsammans med Förenta Nationernas utvecklingsprogram (UNDP) 
har regeringen startat upp ett projekt som ska förse Guyanas inland, landsbygdsområden och fattiga 
samhällen med internetanslutning. Detta görs genom Very Small Aperture Terminals (VSATs), kombinerad 
mottagare och sändare för datatrafik (vanligen en parabolantenn), vars eltillförsel kommer från fristående 
hybridenergisystem bestående av solceller samt Li-Ion batterier. Projektet verkställs av UNDPs byrå för 
information, management och teknologi (OIMT) som använder UNDPs bästa praxis för utförandet av 
energirelaterade projekt, 7-stegs processen.  

Syftet med denna rapport är att förbättra 7-stegs processen genom att kritiskt granska UNDP och Guyanas 
regerings gemensamma projekt. Resultaten påvisar åtskilliga avvikelser från den ursprungliga 7-stegs 
processen och de rekommenderade åtgärderna är att skapa grundprinciper samt riktlinjer att följa då ett 
projekt avviker på detta sätt. Det är vidare rekommenderat att expandera processen, göra den mer flexibel, 
för att smidigt kunna använda den för olika typer av projekt. Kunskapsdelning mellan FN organ samt 
enheter inom UNDP skulle vara högst fördelaktigt vid skapandet av en mer flexibel process.  

Då informations- och kommunikationsteknik ses som en viktig del i arbetet mot en förbättrad 
levnadsstandard är syftet med rapporten vidare att utvärdera vilken påverkan projektet har på invånarna i 
de berörda områdena. Föreslagna indikatorer för uppföljning av detta är grundade i de avsedda resultaten 
för projektet, samhällenas egna prioriteringsområden, lärdomar dragna från tidigare utförda projekt samt 
relevanta koncept. Genom datainsamling av internetbaserade aktiviteter, med explicit godkännande av 
användaren, kan indikatorer för hälsa, utbildning, ekonomiska aktiviteter, företagande osv. mätas och 
utvärderas. Kompletterat med intervjuer i linje med UNDPs ramar för hållbara levnadsvillkor (för att mäta 
de kvalitativa aspekterna av internetanslutningen) och med tekniska övervakningssystem av solcellernas 
prestanda bör det vara tillräckligt med information för att bedöma förbättringarna i levnadsstandard och 
projektets framgång.  
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1. Introduction 
Sustainable development can be defined as a way to “meet the needs and aspirations of the present without 
compromising the ability to meet those of the future “ (Brundtland, 1987). This is one of our time’s most 
pressing matters and a foundation for today's leading global framework for international cooperation. This 
international cooperation is embodied with the 2030 Agenda for Sustainable Development and the 17 
Sustainable Development Goals (SDGs). The 2030 Agenda is a plan of action for the planet, people and 
prosperity, while the 17 goals will stimulate action in critical areas where achievements are important. (UN, 
2015)  

Guyana (full name Co-operative Republic of Guyana), the study area of this report, is located on the 
northern coast of South America. The Guyana Gross Domestic Product (GDP)  was 3,621 Million USD in 
2017, ranking the country as number 162 out of 202 economies in the world (The World Bank, 2019). A 
large part of the population, and economic activity exist at, or below, sea-level. This results in major risks 
for both health and GDP in case of increased climate change induced in-land flooding (office of the 
President, Republic of Guyana. 2013).  

The Paris agreement aims toward sustainable development by trying to limit the global warming to between 
1.5 to 2 degrees Celsius above pre-industrial levels and strengthen countries’ ability to deal with possible 
impacts of climate change, all in line with SDG 13 Climate Action. As part of the Paris agreement, Nationally 
Determined Contributions (NDC) have been introduced. The NDCs embody the mitigation and 
adaptations efforts that are to be made by each country. Currently 183 parties have submitted their first 
NDCs, including Guyana. (UNFCCC, 2019) 

The Guyana NDCs overall goal is to achieve a Green Energy Economy via a low-emission economic-
development pathway. That is to reduce the emission growth compared to “Business As Usual” (BAU) 
development, and at the same time improve human well-being and social equity. Guyana's NDCs are 
focused primarily on two sectors, forest and energy, and consists of both conditional and unconditional 
contributions. In regard to energy, the unconditional contributions are to expand the renewable energy 
supply via a mix of wind, solar, bio and hydro and use this expansion to supply both the national grid and 
the towns and villages in Guyana's hinterland. (Guyana NDC) 

In order to reach a Green Energy Economy, Guyana have formulated a Low Carbon Development Strategy 
(LCDS). The strategy set out the context for the national development choices that are to be made and the 
global relevance of these choices. The essence is to avoid the BAU development model, for a better future 
for both Guyana and the planet. In the LCDS eight priority areas were identified for the period 2009-2015. 
Among these priorities Hinterland Renewable Energy can be found, with the objective to support the energy 
needs of the households that are not connected to the national electricity grid. Another priority is Expanding 
the Digital Economy and Avoiding a Digital Divide. (Office of the President, Republic of Guyana, 2013) 

The LCDS makes the fostering of a sustainable development in hinterland regions a key priority and is the 
basis of the Guyana Hinterland Rural and Poor Communities (HRPC) project. The ultimate goal of the 
project is to enhance the sustainable human development of HRPCs while promoting the development of 
a national green economy, as per the NDCs. The expected intermediate outcome is that the livelihood of 
HRPCs are improved by the provision of public services via the deployment of Information and 
Communication Technologies (ICTs). (UNDP and Guyana Ministry of Public Telecommunications, 2017) 

Even though Guyana has benefitted from the global scale ICT diffusion, only 40% of the Guyanese 
population were using the internet in 2016. At the end of the last century the e-government emerged as a 
practice field, to promote the efficiency and effectiveness of public administration. As of now, the  e-
government services can be used by engaging citizens or stakeholders to promote and strengthen the 
democratic governance process resulting in a positive impact on development outputs and outcomes. As 
the government of Guyana sees the ICT expansion as critical in quality of life improvement, the approach 
is to strategically deploy the technology and specifically target the HRPCs. This would enable improved 
access to basic public services, e-governmental services, access to health and education resources, possibility 
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to preserve local culture in digital format, generate economic benefits through e-business etc. enhancing the 
quality of life. (UNDP and Guyana Ministry of Public Telecommunications, 2017)  

Today, ICT play a role in almost all SDGs. For example, internet makes learning possibilities for a wider 
public possible through online courses and/or online social networks, and SDG 4 aims at “Ensure inclusive 
and equitable quality education and promote lifelong learning opportunities for all”. Another example is how internet 
access allows for e-business opportunities, relating not only to SDG 8 “Promote sustained, inclusive and 
sustainable economic growth, full and productive employment and decent work for all”  but also SDG 5 “Achieve gender 
equality and empower all women and girls” as the ICT would be accessible to all. ICT correlates in many ways 
with the SDGs, both in terms of synergies and tradeoffs, and will most likely play an important role in 
achieving the goals. (Tjoa A.M., Tjoa S. 2016)   

As ICT in itself is not carbon neutral, and one of the key aspects of the LDCS is to develop a national green 
economy, ICT deployments will systematically use renewable energy technologies and resources.  This 
connects to LCDS priorities Hinterland Renewable Energy and Expanding the Digital Economy and Avoiding the 
Digital Divide and the NDC unconditional contributions. In regard to electricity, 16% of Guyana's inhabitants 
lacked access to the grid in 2016, most of them located in HRPC (The World Bank, 2019a). In some areas, 
solar panels have already been deployed and has shown to be prevalent when used locally. Therefore, the 
technology recommended to cover the electricity needs of the ICT equipment is solar Photovoltaic (PV) 
(UNDP and Guyana Ministry of Public Telecommunications, 2017). This also relates to SDG 7 “Ensure 
access to affordable, reliable, sustainable and modern energy for all”. 

The Guyana HRPC project includes three major elements, where access to ICTs and public services via 
ICTs (such as e-governmental services, to help the communities become active members of a democratic 
governance process) is one. The other two are policy development and capacity development. The United 
Nations Development Program (UNDP) Office of Information, Management and Technology's (OIMTs) 
involvement in the project is in regard to access to ICTs but incorporates capacity development as well. The 
expected UNDP contributions to the project are in regard to deployment of appropriate and affordable 
ICT hubs in HRPC, technical capacity building of local staff and system operators and full technical 
documentation. This is all in line with the OIMT vision and 7 Step process (the best practice for UNDP 
Green Energy related projects, see Figure 1), further describe in chapter 3.  

The UNDP is accountable for the effective and efficient use of resources for the achievement of program 
results in conjunction with the implementing partner, the Guyana Ministry of Public Telecommunications. 
The project is funded by Guyana REDD+ Investment Fund (GRIF), who is also the partner entity for 
UNDP. (UNDP and Guyana Ministry of Public Telecommunications, 2017) 

2. Objective 
The first objective of this study is to evaluate the implementation of the 7 Step process in the UNDP Guyana 
HRPC solar project through a Strengths, Weaknesses, Opportunities and threats (SWOT) analysis. Step 1-
3 of the 7 Step process will be analyzed and possible improvements will be suggested. This would contribute 
to the OIMT 7 Sep process and give value to the UNDP and the OIMT unit.  

The second objective is to evaluate what impact internet access can bring to rural areas and develop Key 
Performance Indicators (KPIs) for tracking this in Guyana HRPC. The KPIs developed are suggested to be 
used in monitoring the UNDP Guyana HRPC project where stand-alone hybrid energy systems, including 
solar PV and Li-Ion batteries, provide electricity access to 20 rural sites. Together with Very Small Aperture 
Terminal (VSAT) systems this enables 20 internet hubs. The idea is to learn from experience and provide 
tools for making the Guyana HRPC project successful in terms of HRPC sustainable development.  
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3. Methodology  
The UNDP is currently working in approximately 170 countries to eradicate poverty while protecting the 
planet. UNDP help countries develop strong policies, skills, partnerships and institutions so they can sustain 
their progress (UNDP, 2019). Within the UNDP there is the Office of Information Management and 
Technology. OIMTs vision is to create “Smart Facilities to build local capacity and inspire a global movement”. It is 
highly interconnected with the mission of the UNDP, where OIMTs projects enable the development of 
new skills and partnerships locally. While implementing projects that create smart United Nations (UN) 
facilities, OIMT strive towards making these projects showcases to inspire a global movement and sustain 
progress. Smart Facilities are rooted in two concepts, the fourth industrial revolution and the concept of 
smart cities. The fourth industrial revolution being the oncoming connection of technologies, Internet of 
Things (IoT), automated vehicles etc. and smart cities being the utilization of data collection, insights, 
analysis and subsequent enhancement of services. The composition of the UN smart facilities concept can 
be viewed in Figure 4 in Annex I (UNDP, 2019a) 

The OIMT consists of 6 service lines which can be viewed in Figure 5, Annex I. The Guyana HRPC project 
is divided between two service lines, the Green Energy team and the Infrastructure Services team. The 
Infrastructure Services team will provide the internet connectivity through VSATs while the Green Energy 
team will provide the electricity access via stand-alone hybrid energy systems including solar PV panels and 
Li-Ion batteries.  

VSATs are satellite earth stations that enables digital data communication for private network usage 
(Jonathon Y.C. Cheah. 2003). The technology is also deployed within UNDP to ensure connectivity to the 
internet with sufficient bandwidth capacity and reliability to run web based corporate applications, email, 
learning platforms etc. The deployment of the VSATs are not within the scope of this study and the focus 
will be on the electricity access facilitated by the Green Energy team.  

The Green Energy team consists of engineers and engineering support that manage technical details of 
Green Energy installations. The team works in accordance with the 7 Step process, the internally recognized 
best practice for UNDP Sustainable Energy implementations. The 7 Step process refers to a set of working 
methods that are used when conducting green energy related projects (mainly solar systems) and has been 
developed over time based on results, experience and feedback from previous projects conducted by the 
team. It is called Best Practice not because it is the best possible process there can be, but rather because the 
process is always subject of improvements and that incorporated learnings makes it the best possible process 
today. The seven steps are outlined in Figure 1 below and further described in Annex II.  

 

 
Figure 1, The 7 Step process for Green Energy Solutions (UNDP, 2019a) 
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The main function of step 1 is to gather sufficient information on the site where a project might be 
implemented (energy supply, distribution and consumption as well as physical site information such as road 
access, roof structure etc.). In step 2 the information gathered in the previous step is used to produce a 
Business Case (BC) tailored to the specific needs of the site, including technical, economic and 
environmental details of a viable project. The procurement of the system suggested in the BC is conducted 
in step 3. Here, several global solar providers that hold Long Term Agreements (LTAs) with the UNDP 
Procurement Service Unit (PSU) are invited to bid on the system proposed in the BC. The OIMT Green 
Energy team evaluates the offers and choose (in collaboration with the PSU and the customer) the winning 
vendor. The vendor awarded with the contract carries out a detailed site survey, step 4, and creates a final 
design of the system, step 5, where the systems quality is supported by manufacturer certificates. In step 6 
the system is installed, training is conducted and the system is commissioned. The commissioned system 
goes into operation and maintenance in step 7, monitored throughout its lifetime by the Green Energy team.  

The results of this study are divided into two main segments. Firstly, an understanding of how the UNDP 
OIMT Green Energy teams work is applied to the Guyana HRPC project (based on the 7 Step process). 
The project is still ongoing at the time of this report and only an analysis of the work that has been done so 
far (step 1-3) is carried out, to identify key aspects that could potentially help improve the 7 Step process. 
The analysis will be in the form of a SWOT analysis, based on both experience from previous UNDP OIMT 
projects and the ongoing Guyana HRPC project. The identified strengths, weaknesses, opportunities and 
threats will then be connected to the Guyana HRPC project specifically. This first segment is based on the 
practical work that the OIMT unit and Green Energy Team is doing, documentation from previously 
conducted projects and discussions with collogues, complemented by relevant material from the 
Government of Guyana (GoG).  

The second segment is the development of KPIs for monitoring the impact ICT access could have on the 
communities. The indicators will be developed based on the intended outcome of the project as well as a 
literature study comparison with similar projects and their results. 

4. Results 
The results highlight the advantages and disadvantages identified for the 7 Step process as well as indicators 
already identified in the Guyana HRPC project and learnings from previously conducted projects of similar 
type.  The results aim at creating a foundation for discussion and shed light on critical aspects of the Guyana 
HRPC project and the 7 Step process. 

4.1 SWOT analysis of the 7 Step process 
On September 6th, 2018, OIMT received the concept note for the Guyana HRPC project. The project was 
divided in two, ICT equipment (to be procured by the Infrastructure Services team) and solar PV (to be  
procured by the Green Energy team). The following results have the solar PV system in focus.  

A detailed timeline on the Green Energy teams work can be found in Annex III. Figure 2 below highlight 
some of the milestones.  

 
Figure 2, Milestones in the Guyana HRPC solar PV project 



-12- 
 

The initial idea was to follow the 7 Step process. However, during the project it was found that the process 
was not fully applicable to this project, and many deviations occurred. The timeline shows that the project 
consumed a significant amount of time and that it progressed slowly.  

That the project was not fully applicable to the 7 Step process, and that it took a lot of time, can be led back 
to factors such as the many assumptions made, the Request for Quotation (RfQ) process (battery redesign, 
higher prices than expected, difficult site visit and clarifications needed) and inefficient communication lines.  

Several assumptions have been made in this project, the electricity consumption load being the most 
significant one. Since the sites are not easily accessible, assumptions regarding the building structure, internal 
electric wiring, transportation etc. also had to be made. Because the level of uncertainty was so high, the 
RfQ technical specifications had to be such that the project would be feasible even in the worst-case 
scenario. This means, for example, ground mounted panels, all wiring included and that the government 
would have to take care of in-country transportation of material to the different locations. 

On November 11th 2018 the RfQ was shared with the LTA holders. On May 9th 2019 it was officially 
canceled and a new procurement process started locally. The OIMT Green Energy team have so far 
contributed to this local procurement by incorporating the system specifications provided by the 
Government of Guyana with the local UNDP Guyana Invitation To Bid (ITB). At the time of submitting 
this report, the ITB is under evaluation and has not been published.   

In regard to the communication lines for the project, the UNDP OIMT unit does not have a direct 
communication line with the Guyana government. The information passes through the UNDP Regional 
Coordinator, to the UNDP Guyana Country Office (CO) and from them onwards to the Guyana 
government. The UNDP OIMT unit does not have any contact information of the responsible focal point 
within the Guyana government. 

SWOT  

In the UNDP Guyana HRPC project, step 1-3 in the 7 Step process has been initiated. It was the first time 
the process had been used in this type of project (multiple sites which have not been physically visited by 
prospective vendors), the process is usually applied to a UNDP CO. An analysis of the work that has been 
done so far could enable improvements to the best practice and lessons for the future.  

A SWOT analysis consists of 4 elements; strengths, weaknesses, opportunities and threats. Strengths and 
weaknesses assess the organization and/or project internally, whereas opportunities and threats assess 
external factors. The aim of the SWOT analysis is to provide a basis for discussion and improvements of 
the 7 Step process. Each of the 3 steps taken within the Guyana HRPC solar project are analyzed separately. 
The SWOT analysis is based on experience from previously conducted projects within the OIMT unit as 
well as the Guyana HRPC project itself.  

Step 1 – Self-assessment and PCMM 

The main objective of step 1 is to gather enough information on the current situation of the site where a 
project is to be implemented. The self-assessment is a set of questions regarding everything from power 
supply to building structure. Power Consumption Measuring and Monitoring (PCMM) are devices that 
measure the real-time energy consumption of a building. All this information will enable the project 
initiation stage. 

Table 1, SWOT analysis of step 1 (based on current and previously conducted projects within the UNDP OIMT Unit) 

Strengths 

With the experience from many UNDP CO 
projects good procedures and applications (PCMM, 
apps etc.) have been developed.  

Weaknesses 

The procedures and applications developed are 
based on access to the internet and only available 
for UNDP internally.  
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The PCMM equipment provides real time energy 
consumption data.  

The human error when installing sensors and 
conducting the site survey. The OIMT unit have 
limited insight in these areas  

Opportunities 

By having an extensive information gathering and 
screening process several projects can emerge. The 
aim could be a Solar PV installation, but step 1 
might provide information making e.g. an energy 
efficiency project viable as well.  

Threats  

Lack of information, for example there have been 
cases where electrical wiring diagrams are not 
available. 

There is no local capacity to do the self-assessment 
and the PCMM installation.  

 

Step 1, meant to lay a foundation of information, was to a large extent not carried out in the Guyana HRPC 
project. This due to the continuous lack of accessible information regarding the sites and system 
requirements. The information that was accessible changed many times throughout the project. The 
locations were not decided upon when the OIMT received the concept note, electrical equipment inside the 
hub as well as opening hours and existing power sources had to be estimated. Therefore, the system design 
had mainly to be based on estimations. 

The PCMM devices and the preliminary site survey app are both internet connectivity based. At the Guyana 
HRPC project sites there is no internet connectivity available (the project aims at providing this) and the 
sites were unknown. Apart from that, the applications (such as the Site Survey App) are only accessible to 
UNDP internally, meaning that a non-UNDP organization or company would not have been able to create 
a login and fill out the information in the easy and well developed way a UNDP CO would have been able 
to. Since the Guyana HRPC project neither is an UNDP organization nor have internet connection at the 
project locations, the regular channels for step 1 could not be used.  

If it is not possible to use the apps, the information can be gathered through a work-around. There is a 
document consisting of the same questions as the app, and the focal point at the site can fill out a preliminary 
site survey by answering the questions in the document. However, the main communication line of these 
documents is email, and when there is no internet it is still hard for the team to get the information. In the 
case of the Guyana HRPC project, the information on the sites were provided by the GoG and/or the 
UNDP Guyana CO when the sites had been chosen. 

The lack of information is seen as an external factor, embodying the threats, whereas the lack of internet 
shows an internal weakness of step 1.  

Step 2 - Business Case 

Step 2 uses all the information gathered in step 1 to create a Business Case. The BC is meant to give a 
foundation for informed decision making and consists of technical, economic and environmental  details of 
a project.  

Table 2, SWOT analysis of step 2 (based on current and previously conducted projects within the UNDP OIMT Unit) 

Strengths 

The major strength of step 2 is that the Business 
Case is non commital and created free of charge for 
the customer. If provided by an external company, 
this type of document can be very expensive. This 
makes the OIMT attractive as project owner.  

Weaknesses 

The costs are based on previous UNDP projects 
and could therefore differ from reality. The cost-
trend for solar panels, inverters and other system 
components are not included in the calculations.  
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The BC document is directed not only to personnel 
with technical knowledge, but also to management.  

The tools that are used are widely accepted and 
provide high quality to step 2. 

The BC document is tailored to the customer and 
well aligned with the needs expressed.   

The BC document is well structured and clearly 
outline the technical, economic and environmental 
benefits of the project. 

Knowledge sharing between involved parties in the 
process could be improved.   

The OIMT Green Energy team includes a high rate 
of interns with 6 month contracts. By having a 
constant turnover of employees, the process and 
tools will have to be relearnt and leave less time for 
process development.  

Opportunities 

The Business Case document could help the client 
to seek external funding and/or push for a change 
in policy/regulations at a national level (e.g. the case 
could be made for feed in tariffs) 

There is also an opportunity for knowledge sharing 
between different units within the UNDP. There 
are several units that conduct similar type of 
projects and all could potentially benefit from 
learning from each other.  

Threats  

Having an unclear picture of the customer 
expectations. This will make the BC document 
unlikely to lead to a commencement. 

A change in expectations or conditions. This would 
slow down the process and the tailoring of the BC 
document and/or assessments made will have to be 
reconsidered.  

Unclear communication channels 

 

For the Guyana HRPC project, the government did not want a business case, but rather a system estimation 
that would enable the procurement process to start. Even though a document was not produced, many of 
the tools and procedures were used to estimate the system. The load was estimated, components were added, 
and the system was optimized in a Hybrid Optimization Model for Multiple Energy Resources (HOMER). 
On September 21st, the Government of Guyana agreed to proceed with the proposed system to step 3 and 
the secondary bidding process (see Annex II for information on the primary and secondary bidding process).  

By not having a BC the strength of having a  stable foundation for decision making, as well as an indication 
of the cost, was lost. A project generally benefits from having a clear business justification, in the 7 Step 
process the business justification is the BC. In the Guyana HRPC project the business justification is 
assumed to be the project document. However, this was not clearly communicated to the OIMT Green 
Energy team. 

The opportunity of knowledge sharing between UNDP units could have helped the Guyana HRPC project 
extensively. As other units have conducted multi-site solar PV installations before, their experience could 
have improved the work of the Green Energy team. 

To conclude, the system presented by OIMT Green Energy team had a high quality assurance and proper 
sizing based on the information available. The strength of using widely accepted tools for system estimation 
was achieved even though a BC was not produced. However, many of the threats and weaknesses identified 
were present during step 2 of the Guyana HRPC project (cost estimation, unclear customer expectations 
etc.). 

Step 3 - Procurement 

In step 3 the procurement of the system is conducted. The information from the BC, PCMM (where 
applicable) and site survey are put together in a RfQ, providing the vendors with the information they need 
to place a bid on the project.  
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Table 3, SWOT analysis of step 3 (based on current and previously conducted projects within the UNDP OIMT Unit) 

Strengths 

The bidding process enables competition between 
vendors resulting in lower system prices. 

The activities in the procurement process provides 
high quality assurance of the project. e.g. the site 
survey and the bidders conference, which enables 
stakeholders to meet and questions/issues to be 
resolved. 

There is a well-developed RfQ template in place 
(note that this is also a weakness). The template 
enables speed and quality in the process.  

The Green Energy team asks for a turn key 
solution, meaning that there is a requirement for the 
entire system to function and not only the separate 
components. This reduces the risk for the UNDP. 

For every global vendor there is a requirement to 
have a local partner, to build local capacity. 

Weaknesses 

Knowledge sharing between OIMT and PSU. 
There is room for stronger collaboration between 
the units, particularly on information sharing.  
 
There is a well-developed RfQ template in place 
(note that this is also a strength). The template is 
based on, and tailored to, a certain type of projects 
(UNDP country offices) which makes it applicable 
only to projects that have the same prerequisites.  
 

Opportunities 

Collaboration with well-established global vendors 
provides a learning possibility for the OIMT unit 
and potentially improvements for the process.  

There is an opportunity to procure locally trough 
UNDP COs. However, if an LTA is not in place a 
process must be conducted to ensure that only 
viable companies can be considered for the project, 
which can be time consuming. 

Smart financing. As of today, there is mainly one 
payment method available, upfront lumpsum 
payment (in exceptional cases an ad hoc payment 
plan over 3 years can be facilitated). However, there 
are many more payment methods that might be 
viable, i.e. an opportunity to explore.  

Threats  

Lack of funding might result in project cancellation. 

Unclear picture of customer expectations 

There are no bids, or only one bad, on the project. 
If there is only one bid all advantages of a secondary 
bidding competition are lost. 

 

 

For the Guyana HRPC project step 3, procurement, has been time consuming and is, at time of submission 
of this report, still ongoing. The time spent on this step could be led back to the incorporation of a diesel 
generator in the  RfQ (later ruled out), the system assumptions that needed to be clarified and the battery 
redesign. The cancelation of the RfQ process could be led back to the lack of a clear view of the system 
requirements (indicated by the significant difference in system specifications from OIMT Green Energy 
team and GoG, see timeline in annex III).  

The Guyana HRPC type of project have not been conducted before in the Green Energy team. The RfQ 
template has been developed based mainly on UNDP CO projects, meaning that some areas of the template 
might not be applicable to this specific project. For example, a multi-site project had not been conducted 
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previously, and it was the first time the team included a diesel generator in the RfQ, resulting in template 
updates and extensive collaboration with the PSU.  

The regular OIMT 7 Step procurement process was canceled after receiving the final bids from the LTA 
holding vendors. The cost of the total system was considered to be too high. The decision was made to 
create an RfQ that could be published locally by the UNDP Guyana CO. For this purpose, the OIMT 
received Term of Reference (ToR) specifications for the system, created by the GoG. The system 
specifications received from the GoG differed a lot from the system specifications proposed by the OIMT 
Green Energy team, explaining why the first RfQ generated bids were considered too expensive. The 
technical specifications from the GoG was not as extensive as the specifications in the Green Energy teams 
ToR and used components with lower initial costs.  

The Guyana HRPC project embodies two of the threats to step 3, lack of funding and unclear picture of 
customer expectations. It also embodies some of the weaknesses, related to the RfQ template and high 
prices. Many of the threats and weaknesses could potentially be ruled out if there would have been a more 
extensive knowledge sharing between UN organs and between UNDP units. Lessons from similar projects 
conducted by another unit could have been a great help in the Guyana HRPC project. However, as the 
project now uses the possibility to procure locally, an opportunity of step 3 is explored.  

4.2 Development of KPIs 
The project aims to improve well-being of the people living in Guyana HRPC. As the government consider 
ICT diffusion as critical in quality of life improvements, and the Guyana NDC focus on improving human 
wellbeing and social equity, it is of high importance to monitor how the communities are affected by this 
project. The monitoring would help understand whether the project reaches its intended outcomes or should 
be revised for future implementations.  

This second section of the results aims at using the intended outcomes of the Guyana HRPC project, in 
combination with the outcomes of previous conducted projects in the same area and similar projects in 
other areas, to create KPIs to monitor the change in quality of life that the project intends to bring.  

Sustainable Livelihood 

As mentioned, the ultimate goal of the project (in line with the LCDS) is to enhance the sustainable human 
development of HRPCs while promoting the development of a national green economy. The expected 
intermediate outcome is that the livelihood of HRPCs are improved by the provision of public services via 
the deployment of ICTs.  

Sustainable Livelihoods (SL) is a concept that tries to go beyond the conventional aspects of poverty 
eradication. The concept does not only take into account the monetary aspect, such as income, but also 
health, social services, vulnerability, social exclusion, activities, capabilities, assets etc. Livelihood is defined 
as sustainable when it can cope and recover from stress and chock, maintain and enhance the capabilities 
and assets, while not undermining the natural resource base. The concept also includes that the people in 
question know their situation and needs best and should therefore be involved in the projects that are 
designed to improve their situation. (Krantz Lasse, 2001) 

Several UN agencies, including UNDP, have a Sustainable Livelihood Framework (SLF) in place. the 
purpose is to have a practical tool to analyze strategies and projects for developing and sustaining the 
livelihoods of different social groups.  The framework uses a system approach, conceptualized through 
goods and capital which people need (human, social, natural, physical, financial etc.), the means by which 
the people earn their living, the context for which a particular kind of support is designed and any factors 
which could strengthen subsistence resilience to moments of stress and crisis. One main focus is the capital, 
which is usually assigned point based values for easy representation. These numerical quantities are later 
transferred to a qualitative valuation. (UNDP, 2017) 
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Issues and Key priorities identified by local communities 

Since the Guyana HRPC project aims at improving access to public services via ICT (such as e-government 
services, health and education), it can improve the livelihoods in line with the SL concept. The Guyana 
HRPC project also includes issues and key priorities identified by the local communities themselves (UNDP 
and Guyana Ministry of Public Telecommunications, 2017). These key priorities, identified by the 
communities, should be part of the main focus when evaluating the impact of the project. These are:  

1. limited access to electricity  
2. restricted access to basic public services  
3. negligible access to education and health resources  
4. low access to ICT in general and to internet and mobile/LTE networks in particular  

These four would be positively impacted by a successful Guyana HRPC project. 

5. threats to cultural identity of indigenous communities  
6. threats to traditional governance mechanisms in indigenous communities  

These could potentially be impacted in a negative way by the project. The introduction of e-governmental 
services could pose a threat to traditional governance mechanisms and the cultural identity could change 
with connectivity 

7. Lack of ICT related capacities in local communities.  

The last point (no. 7) is a very important one, and it is noticeable that all stakeholders in this project (GoG, 
UNDP and local communities) all have the development of local capacity high on the agenda. If ICT training 
is conducted in combination with the ICT introduction, local capacity would increase. 

Expected results of the project 

For the intermediate outcome, improved livelihoods by the provision of public services via ICT, some 
indicators have been mentioned in the project document. These can be seen in Table 4 below.  

Table 4, Intermediate outcome and corresponding indicators (UNDP and Guyana Ministry of Public Telecommunications, 2017) 

Number  Indicator  

1 Number of communities having access to information on sustainable technologies 

2 Number of communities preserving local culture et.al. in digital formats and/or online 

3 Proportion of population accessing basic social services online (disaggregated by gender and 
age) 

4 Proportion of youth and adults with information and communication technology (ICT) skill 
(disaggregated by gender and age) 

5 Proportion of schools with access to: a) the internet for pedagogical purposes; b) computers 
for pedagogical purposes; c) adapted infrastructure and materials for students with 
disabilities 

 

The project has been divided into four major outputs with corresponding indicators. These can be seen in 
Table 5 below.  

Table 5, Major outputs and corresponding indicators (UNDP and Guyana Ministry of Public Telecommunications, 2017) 
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Output Indicators  

E-government policy environment and 
legislation strengthened 

1. Policy documents competed 

2. Policy documents approved by GoG 

3. Policy documents approved by the legislature required 

HRPC access to ICTs in place 1. Percentage of people in HRPC with access to ICTs. 
disaggregated by age and gender 

2. Number of ICT hubs deployed in Hinterland, Rural 
and Poor (HRP) areas 

Public e-services and information 
readily available to HRPCs 

1. Percentage of people in HRP areas using e-services, 
disaggregated by age and gender 

2. Number of online services offered by public 
institutions 

3. Percentage of public institutions with online presence 
offering access to relevant public information 

Capacity of HRPCs to use ICTs and 
access to e-services enhanced 

1. Percentage of HRP people trained in ICT use 
including relevant ICT platforms, disaggregated by age 
and gender 

2. Percentage of HRPCs locally harnessing ICT access 
and e-services 

 

Other projects  

Other projects have been conducted with the objective to provide internet access to rural poor areas, trying 
to close the digital divide within a country and enhance the social development. It has been seen that 
adoption of internet can help rural areas to get a competitive advantage towards achieving economic 
development (A. Kurniawan et.al, 2015). An example of this is the number of Micro and Small Enterprises 
(MSE) and Rural Banks in Ghana, which increased significantly by the introduction of ICT. Survey show 
that today a large number of the population are employed in MSE, with a large percentage living in those 
areas. (Boateng, Michael Sakyi Mr. 2012) 

However, it is very unlikely that the rural poor could reap the benefits that ICT bring if the technology is 
not available, accessible and affordable (Fourie, L. 2008). The success of ICT implementation also depends 
on the age, knowledge, involvement, social and cultural context of the beneficiary. What has been seen in 
many projects (Pavez, Isabel. et.al. 2017; The World Bank. 2005;  Fourie, L. 2008) is that access alone does 
not mean digital inclusion. 

The beneficiary needs to be at the core of the design and implementation, something the SL concepts 
support as well.  This is one major parameter in the adoption of technology, and the greater the local 
involvement the more likely it is to have a successful project. (Fourie, L. 2008)(Furuholt, B; Sæbø, Ø. 2017) 

Another major parameter is the individual people's position in regard to the new technology. Non-users 
might see the internet as a source of addiction, and/or a way to escape reality, resulting in a negative 
standpoint. One reason for this standpoint is said to be the lack of tools to actually manage the new 
technology. The position on new technology could potentially affect the outcome of a project more than 
monetary aspects. (Pavez, Isabel et.al. 2017) 
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Having a functioning system is of utmost importance, not only for the ICT functions but for the 
community’s position towards the technology. This is highlighted by the short lived joint Ministry Of 
Science and Technology (MOST) UNDP project to provide internet access in rural China. The internet 
centers provided by the project were closed earlier than expected due to lack of funding. After the closure, 
everyday activities went back to the way they were before the ICT introduction. Interviews showed that 
some villagers felt like guinea pigs in an experiment, when the experiment (the ICT introduction) was over 
it was natural to go back to the old ways. Others had gained extensive financial benefits from the project 
and felt handicapped by the closure (since the information they need was no longer available). (Jinqui Zhao. 
2008) In other projects, such as in rural Ghana where solar power was introduced, the lack of maintenance 
was the major reason for them being unsuccessful. (Boateng, Michael Sakyi Mr. 2012) 

5. Discussion 
The aim of this section is to use the results 4.1 SWOT analysis of the 7 Step process for understanding and 
improving the Guyana HRPC project and the 7 Step process, relating to the first objective for this report. 
The aim is further to use the results from section 4.2 Development of KPIs  to create new KPIs for monitoring 
the impact of the project on the population, relating to the second objective.  

5.1 Guyana HRPC project and SWOT analysis 
The Guyana HRPC project was not as successful when using the 7 Step process as many previously 
conducted projects in the OIMT unit has been. This can be explained by the many assumptions made, the 
RfQ process and the communication channels.  

The project could have been improved by having a clearer view of what the GoG wished for. That would 
have given the Green Energy team a better understanding of the project objectives and a possibly to tailor 
the solution. It could also have been improved by a better understanding of the sites for the project. The 
many assumptions in step 1, and the role they played throughout the rest of the project, shows the 
importance of thorough preliminary work. The site survey, project objective and restrictions will heavily 
affect the workload and timeline of the project. If done properly in the beginning, many time-consuming 
configurations and misunderstandings can be avoided. The Guyana HRPC project was changed many times, 
when additional information became available. The current status of the project is quite different from the 
initial (as can be seen in the detailed project timeline in Annex III). In the specific case of Guyana HRPC 
project the wish of expediting the project with haste was expressed by the GoG, resulting in the Green 
Energy team skipping step 2 and continuing with the project on a base of assumptions.  

Step 1 could benefit from solving the identified weaknesses in the SWOT analysis and create a procedure 
for assessment when there is no internet connectivity available and no site information accessible. In 2018, 
just under 1 billion people lacked access to electricity (IEA, 2018). The electrification rate is increasing all 
over the world, but since there is still many people without electricity, or having an unstable supply, such 
procedures could be valuable for future projects.  

The RfQ process could benefit from having more than one template, created for different type of projects. 
Having different solutions (different types of storage system, standards, IP classes etc.) available could have 
an impact on the project price and make for a better case compared to competition and local procurement. 
However, the UNDP OIMT need to consider carefully which systems they would like to include in their 
projects and be associated with. A decrease in standards and/or new technology could potentially create a 
system with problems. Since one part of the vision is to inspire a global movement, the need to create a 
system that highlights the advantages of solar power is important, and thus having a system which does not 
function properly would not be advantageously. The recommendation would be to do extensive research, 
testing and compile references from manufacturers and other projects in order to be confident in the 
systems quality while providing different options. 
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The Guyana HRPC project was slowed down by the long lines of communication, where the unclear 
communication of sites, expectations and budget were the main issues. It can be seen that this information, 
especially understanding the customer needs, is of utmost importance in order to tailor the system and create 
a successful project. However, communication between project stakeholders are not the only type of 
communication that could be improved. The SWOT analysis showed that many of the steps could benefit 
from knowledge sharing, both internally and externally of the UNDP. Many of  the UN agencies and units 
strive towards the same goal, creating a more sustainable energy supply around the world, and could benefit 
from sharing insights from different (or similar) types of projects. 

To conclude, two major recommendations can be drawn from the results. Firstly, to have a more flexible 7 
Step process, and secondly to increase knowledge-sharing. When observing the Guyana HRPC project in 
relation to the 7 Step process, where each step taken differed from the regular process, flexibility in the 
working methods could potentially benefit projects, customers and the Green Energy team alike. Step 1 
need to be able to handle non-internet connectivity and non-accessible sites. For step 2 different types of 
business justifications might be needed in case a BC is not of interest. However, a flexible process does not 
only come with benefits, the development of new procedures would take time and extensive research. It 
would affect the project turnover in the unit and there is no guarantee the projects would benefit from this 
approach. There is a risk that the projects will not be successful under the development phase of new 
procedures, which in turn might harm the customer and the OIMT unit’s reputation. The suggestion is 
either to put the time and energy into developing these new procedures thoroughly, alternatively only choose 
projects that are in line with the procedures that already exist. 

If a more flexible process was to be created, there is a need for developing principles and guidelines to 
follow. These would help the Green Energy team to take the appropriate steps for an efficient project when 
deviations from the regular process occurs, and it would be clear to both team and customer what to expect. 
The principles and guidelines would have to be communicated clearly to the customer at the start of the 
project. In doing so, misunderstandings and differences in expectations could potentially be avoided. The 
recommendation is to develop principles and guidelines as a common basis for the team and the customer 
and then implement changes in the 7 Step process in phases, using lessons learnt from previous phase into 
the next one, creating new additions that make the process more flexible.  

Many of the identified threats and weaknesses of the process is either in relation to, or can be solved by, 
knowledge sharing between units and organs within the UN itself. The knowledge sharing could also help 
the 7 Step process in being more flexible since it could potentially be based on more than one type of project 
(as it is today, the project type being UNDP CO).  

5.2 KPI 

In regard to improved livelihood and project follow-up some key points can be identified from previously 
conducted projects. Such as having a functioning system, having the tools to manage the new technology 
and the local community’s involvement in the project. This relates to the key issues identified by the 
communities themselves, namely limited access to electricity, restricted access to basic public services, 
negligible access to education and health resources, low access to ICT in general and to internet and 
mobile/LTE networks in particular and lack of ICT related capacities in local communities.  

The indicators identified in the project document are mainly in relation to the project outputs (services 
and/or products produced) and not the project outcomes (achievements that occurs due to the services or 
products). The already identified indicators are direct and related to the new services, such as percentage of 
people in HRPC with access to ICTs, percentage of people in HPR areas using e-services and number of communities preserving 
local culture et.al. in digital formats and/or online. New indicators for the outcomes would be a good complement.  

Today, almost all SDGs have an ICT component, meaning that the introduction of ICT and connectivity 
can potentially work towards improving the sustainable development in all 17 areas set out by the UN. By 
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using formal data collection for indicators and evaluating, there is a way to monitor the ICT usage and set 
this in correlation with all SDGs. In order to gather data in this way, for monitoring and evaluating the ICT 
activities, the expressed permission of the  user must be  obtained. Apart from the indicators already 
identified in the project document, it is recommended to use data collection to monitor the ICT activities 
and related these to the SDGs, the intended outcomes of the project and the issues and key priorities 
identified by the local communities. Focus is recommended to be put on health, education, economic 
activities, business development and usage patterns, disaggregated by gender and age. By gathering data in 
this way, several other indicators could also be monitored and the focus area expanded in the future.  

Below follows a number of examples of how ICT is related to the SDGs and, if the expressed permission 
of the user to gather data is not obtained, the following could also be indicators to monitor above mentioned 
focus areas.  

It has been shown that e-health play an important role in achieving to SDG number 3 “Ensure healthy lives 
and promote wellbeing for all at all ages”. The connection can be shown through a number of examples; 
information gathering in areas where unsafe abortions has a large impact on maternal mortality, clinical 
decision support systems that enables data analysis which helps providers make clinical decisions, image 
recognition technology etc. (David Novillo-Ortiz et al. 2018) 

Number of school applications would be in direct correlation with SDG number 4 “Ensure inclusive and 
equitable quality education and promote lifelong learning opportunities for all”. ICT expand the access to knowledge, 
learning platforms and online courses as well as making school applications possible (A. Min Tjoa, Simon 
Tjoa. 2016). 

SDG number 8 “Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent 
work for all” is in correlation with the number of new MSEs registered (as was seen in Ghana). The ICT 
introduction provides the communities with new business opportunities and the possibility to create such 
enterprises, which would enable employment and decent work. In combination with SDG 8, an interesting 
factor to monitor would be income. One way to related income to improved livelihoods could be to monitor 
the number of people in the area under the poverty line.  

Empowerment is in connection to all above mentioned KPIs. How the project is likely to improve gender 
equality and women empowerment is both interesting and important, and relates directly to to SDG 10 
“Reduce inequality within and among countries” and SDG 5 “Achieve gender equality and empower all women and girls”. 
Through ICT, women get opportunities (such as creating small businesses and enter a global market), 
capacity (with basic needs such as health and education) and understanding (ICT improves efficiency, 
ordination and quality of information gathered and shared for development planning) (ICC. 2017). 
However, there are barriers to overcome such as affordability of ICT, relevant content, skills and security. 
The benefits and challenges of ICT in relation to women empowerment are similar to the overall benefits 
and challenges of ICT introduction found in the results of this report. I.e. the previously mentioned 
indicators would be good to have disaggregated by gender and age to also see the introduction in relation 
to SDG 5 and 10. Many of the existing KPIs identifies in the project document are already disaggregated 
this way, but an emphasis on the importance of this could be beneficial.  

One indicator specified in the project document, in relation to Capacity of HRPCs to use ICTs and access 
to e-services enhanced, is percentage of HRPCs locally harnessing ICT access and e-services. We have seen from 
previous projects that simply providing ICT services is not sufficient to close the digital divide and that the 
involvement of the beneficiary is key.  This indicator, which in the end will show number of non-users, is 
good but would be even more valuable in combination with an understanding of why non-users do not 
utilize the ICT services. This would enable an understanding of the project's outcomes and possibilities to 
improve.  
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It has been seen is that the involvement of the communities plays an important role in the adoption of ICTs. 
It would therefore be valuable to engage with the communities prior to, during and after the implementation 
of the technical systems. It is recommended to conduct training, hold workshops and or courses on the new 
ICT technology and solar PV system. If these are held in return for a small fee from the beneficiary, the 
content might be valued higher by the beneficiary and it could be easier to facilitate by the GoG. This would 
also relate to one of the key priorities identified by all stakeholders of the Guyana HRPC project, namely 
building local capacity.   

The recommendation is to combine and incorporate the above drivers for non-users, digital exclusion, and 
the community’s involvement with the already existing UNDP SLF. The suggestion is to conduct as a set 
of surveys combined with interviews and create point based values for the qualitative aspects of the ICT 
introduction when possible. 

Previously conducted projects show the importance of a properly functioning system (both ICT and 
electricity generation) throughout its entire lifetime. Projects closed in advance due to either technological 
malfunction or issues with funding is seen to affect the communities in a negative way. It is therefore 
recommended to have components with high quality and regular maintenance, to keep the Guyana HRPC 
project solar system functioning.  

From the OIMT Green Energy team side there has been some questions regarding the sizing of the solar 
PV system. The system that was designed by the team is considerably larger than the one designed by the 
energy ministry of Guyana. However, since there were not a lot of available information in regard to the site 
and consumption, it is currently not possible to assess which system is sized correctly. With this in mind, 
there is a need for monitoring the consumption and generation of electricity. This to ensure availability and 
reliability, two of the challenges that has been identified for this type of projects and further gain knowledge 
in system sizing.  

By having a monitoring system in place, it is possible to view the solar PV production and battery use. The 
monitoring system will be provided by the vendor awarded the project and cover major parameters such as 
real-time web-based total energy consumption of the building from solar, total energy produced by the solar 
system, avoided carbon dioxide emissions etc. In places with grid, if any, it is recommended to install PCMM 
sensors in order to not only monitor the system but also the total load consumption (if this is not included 
in the monitoring system). The number of outages and the ratio of produced and consumed electricity are 
indicators on the solar system’s ability to provide enough electricity to power the ICT equipment and reach 
the indented outcomes of the project. There should be enough electricity to power the VSAT, computers, 
lighting and other hub-equipment at all opening hours, and as a minimum cover the VSAT for the night-
time. Any site with access to grid and this type of monitoring can later be compared to other sites. By 
monitoring there is hopefully a chance to keep the project, and connection points, open for a long time and 
avoid results such as the MOST UNDP project to give access to rural China had. With this in mind a 
suggested KPI for the project would be the number of blackouts, number of hours when the ICT equipment 
could not be used per year and the lifespan of the system.  

The specifications given by the GoG did not include maintenance of the system, something that the OIMT 
Green Energy team highly recommend. This to avoid that the solar PV system malfunctions, as it did in 
rural Ghana. In relation to this, the suggestion is to monitor the number of maintenances performed per 
year. It is important to monitor separately for every site, and if there is a difference in maintenance 
performed between the sites it would be interesting to see the correlation with the life span of the systems.  

6. Conclusions and Future Work  
To summarize the main findings, a more flexible 7 Step process could benefit the OIMT unit if the aim is 
to take on projects with different prerequisites than UNDP COs. As a start, the suggestion is to create 
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guidelines and principles that outline the work and explain the procedures when deviations from the regular 
7 Step process occurs. This should be communicated clearly to the customer at the start of a project, making 
sure all stakeholders are aware of the steps that will be taken in a project. The other solution would be to 
have an off shelf product or only accept projects in line with the process as it is today.  

Knowledge sharing between units within the UNDP and between organs in the UN system would most 
likely benefit all involved parties. Since many of these organs and units conduct green energy related projects, 
there is a great opportunity to learn from each other when developing procedures and projects. 

In regard to indicators following up the Guyana HRPC project, or projects of similar type, monitoring the 
internet based activities would be recommended. With the acceptance of the user, this type of monitoring 
could give indicators on how ICT relates to several of the SDGs (as most of them today include an ICT 
component) and key issues identified by the project and the local communities.  This is recommended to 
be complemented by a survey in line with the UNDP SLF and solar PV system monitoring, to ensure a 
functioning system.   

There are some areas that would benefit from more research, the future work recommended are as follows: 

Firstly, a SWOT analysis is recommended to be carried out on the remaining steps of the 7 Step process 
(step 4-7). This would most likely benefit the continuance improvement of the 7 Step process and be a good 
complement of this report.  

Secondly, create guidelines and principles for the 7 Step process so that the steps to take when a project 
deviates from the regular channels are set out. This would be beneficial for the OIMT team and customer 
alike. From these guidelines and principles, a more flexible process can be built.  

Thirdly, expand on the UNDP SLF in correlation with the Guyana HRPC project, create a questionnaire or 
guidelines for interviews so that the sustainable livelihoods can be measured. Information on such SL 
assessment can be found through UNDPs existing framework and examples of interviews and data 
collection can be found in relevant literature.  

Lastly, expand the analysis of the KPIs. As mentioned, almost all SDGs have an ICT component today. In 
this study some examples have been given for the correlation of a few of the SDGs, but this area could be 
explored further. For example, income in relation to ICT. Since Guyana have one of the lowest GDPs in 
the world, the ICT diffusion in correlation with income could perhaps be put in a broader perspective 
connecting it to the GDP of a country. Another interesting  area to expand on would be ICT diffusion and 
women empowerment. 
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Annex I 

 
Figure 3, UN Smart Facilities Concept Components 

 

 
Figure 4, OIMT service lines 

 

Annex II 
 

The 7 Step process for Green Energy solution is  a set of working methods for implementing Green Energy 
related projects within the UNDP. The OIMT Green Energy team have mostly used the process on Solar 
PV projects for UNDP Country Offices (CO), but the steps can be implemented in any number of other 
green energy related projects.  

Step 1. Self-Assessment and PCMM  

The first step provides an overview of the current situation in the CO. The Self-Assessment is made up by 
a list of questions, meant to provide a good overview of both the current energy system, building and 
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surroundings. Potential locations for solar panels are assessed (roofs, parking lots etc.), energy supply is 
identified (generator, grid reliability etc.) and practical details such as accessibility with truck and space on 
the compound is all reviewed by the Focal Point (FP) in the CO and shared with the Green Energy Team.   

The installation of Power Consumption Measuring and Monitoring (PCMM) devices is made. These devices 
measure the real time energy consumption of the building and are composed of clams, sensor modules and 
gateway modules. The clams are positioned around the power lines and connected to the sensor module. 
The sensor modules are in turn wirelessly connected to the gateway module which transfers the data to an 
online portal where it can be viewed in a comprehensive and user friendly way. In order to work, there 
needs to be a functioning internet connection at the CO. There is no limit to the number of lines that can 
be monitored, it all depends on how many sensors the CO procures. The minimum requirement for 
understanding the electricity consumption of the office is to measure the main line. If more sensors are 
available,  several lines can be measured and provide a good understanding of how the consumption is 
distributed in the office. This knowledge enables energy efficiency measures to be taken at the right time 
for the right appliances.   

The consumption should preferably be monitored for one year in order to account for seasonal variations. 
If data is not available for a longer period of time, the seasonal variations can be modeled based on previous 
projects and knowledge of the area. 

 

Step 2. Business Case 

In step two all the information gathered in the previous step is used to create a business case for a green 
energy solution, in most cases a hybrid solar PV system. The purpose of the business case (BC) is to enable 
the CO to make informed decisions regarding their future energy system and provide business justifications 
for the project. The reasons for undertaking a project differs, it could be monetary advantages, reduction of 
emissions, energy reliability etc. The BC presents tailored solutions in response to the expressed wishes and 
goals of the CO. Usually the BC presents tree options for the CO to choose from and highlights the 
technical, economic and environmental aspects of each option. The BC also consists of a detailed risk and 
safety analysis and mitigation plan.  

From the site survey, details of the roof (and/or parking space) are available. These details are used as input 
in the software PV*SOL, a PV simulation program with 3D visualization and shading analysis. This software 
makes it possible to simulate the number, and best placement, of solar PV panels at the CO.  

The data gathered from the PCMMs are processed and compared to electricity bills in order to build the 
most accurate load consumption profile of the CO.  

The output from the PV*SOL analysis, the load consumption and all the information from the site survey 
regarding the current energy supply of the office (grid, generator, existing PV systems etc.) is used as input 
in the software HOMER PRO. HOMER stands for Hybrid Optimization Model for Multiple Energy 
Resource and is a simulation model working from a least-cost optimization principle. Homer simulates any 
viable system for all possible combinations of the input data. 

Since HOMER PRO is a cost optimization tool, the costs of the current and proposed new energy system 
are important factors. The cost of the current energy supply is usually provided in the site survey but the 
cost for new additions needs to be assessed. UNDP OIMT Green Energy Team has a database over 
previously conducted projects. From this database the costs for PV and/or battery solutions can be 
extracted. Note that this method does not include cost trends on the market.  

Based on the HOMER optimization, viable solar PV solutions can be proposed. The payback time and 
emission reduction are calculated via inhouse developed tools and everything is put together in the 
explanatory business case.  
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Step 3. Procurement 

Step 1 and 2 are non-committal and free of cost for the CO. However, in order to proceed with procurement 
there is a need for the CO to be committed to the project. If an option in the business case is accepted, a 
collaboration between the OIMT Green Energy Team an UNDP PSU starts.  

The Procurement Service Unit (PSU) holds several Long Term Agreements (LTA) with global Solar PV 
vendors, providing international standard to the work. The primary bidding process occurs when the LTA 
were put in place. The companies that hold these LTAs have proven to be in line with the UNDP values 
and requirements. A Term of Reference (ToR) is drafted by the OIMT Green Energy Team based on step 
1 and step 2 and the PSU put together a RfQ that is sent out to the vendors. This is the secondary bidding 
process.  

One part of the OIMT vision is to build local capacity. This is incorporated in the RfQ in such a way that 
the global vendor is required to have a local partner at the site of the installation. The global vendor is also 
Required to provide training to both the local partner and the CO, to build capacity.   

If a vendor chooses to participate in the bidding process there are three major activities happening before 
the bid submission. the local partner conducts a site visit on behalf of the global vendor , a bidder’s conference 
is conducted where stakeholders have the opportunity to meet and ask questions and lastly the global vendor 
have the opportunity to send out a request for clarifications. These activities should give the global vendor all 
the information needed in order to place a bid on the project.  

When all bids have been placed, the OIMT Green Energy Team conduct an evaluation based on the 
technical and financial offers that have been submitted. The evaluation is based on UNDP procurement 
principles and standards: 1) Best value for money, 2) Fairness, Integrity, Transparency, 3) Effective 
international competition (where applicable) and 4) the interest of UNDP. One vendor is awarded the 
project, a purchase order is created, and signed, and this concludes step 3. 

 

Step 4. Site survey 

The winning vendor carries out a detailed site survey with the local partner and produces a site survey report, 
consisting of their main findings during the survey, that is shared with OIMT and PSU.  

 

Step 5. Design  

In step 5 the vendor creates the final design of the system. The final design is usually similar to the technical 
design submitted in the bid, but in case any changes need to be done based on information from the site 
survey, step 5 provides that opportunity. The final design is checked and approved by OIMT Green Energy 
team.  

In order to ensure a proper functioning and high quality system, the vendor is required to submit technology 
certificates issued by the manufacturer for the main equipment of the system.  

 

Step 6. Installation  

Once the final design has been approved the installation starts. The OIMT Green Energy Teams role is 
mostly related to overseeing the project, the practical work will be managed by the global vendor and local 
partner. However, in order for all stakeholders to have a clear view of the installation, an installation plan is 
to be filled out by the vendor. This consists details of management, points of contacts, milestones, 
communication, risks, timelines etc. all developed in order for the installation to have as few 
misunderstandings and issues as possible. Part of the installation step is training, conduct a user acceptance 
test and commissioning.   
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Step 7. Operation and Maintenance 

The objective of the operation and maintenance is that the installed systems maintain high level of technical 
and economic performance and that potential issues are discovered and handled at the earliest convenience.  

The vendor is responsible for bi-annual maintenance of the system for three years. This maintenance is 
mainly conducted by the local partner, working towards the OIMT vision of building local capacity and at 
the same time ensuring prompt responses to potential issues.  

The solar PV system should also include an online monitoring system for remote troubleshooting and 
performance evaluation. There should be a day-to-day live monitoring system, enabling a 24/7 active 
helpdesk. The monitoring system shall include parameters such as real-time power consumption indicating 
which sources are used to provide the required power (grid, generator, solar PV or battery bank), battery 
State Of Charge (SOC) and solar PV production. The vendor is required to install this monitoring system 
as part of the project.  

During the lifetime of the installed system, periodic system assessments are performed in order to identify 
further business opportunities. These are gathered in bi annual reports where the system highlights and 
action points are displayed.  

 

Communication efforts 

Since part of the OIMT vision is to inspire a global movement, it is of utmost importance that the Green 
Energy projects conducted are communicated to outside parties. To inspire a movement, the work that is 
done has to be visible. These communication efforts are facilitated by the OIMT Communications team. 
They provide the CO and the UNDP with pamphlets, flyers, banners, tweets, articles, stories, videos etc. 
Since the communication material is interconnected with the technical details of a project, the Green Energy 
team and the Communications team collaborate at many points in the project. Especially in steps 4,5,6 and 
7.  
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Annex III 
This timeline is compiled from email correspondence, the release of documents and interviews with the 
OIMT Green Energy focal point for the project. It seeks to highlight the milestones of the project and give 
an understanding of changes it has undergone. Furthermore, the detailed timeline includes discussions, 
estimations and communication lines in order to give a fair view of the work.  

Table 6, Detailed timeline over Guyana HRPC project 

September 6, 2018 Concept note received 

September No Date 
(ND)  

Discussion on 10 locations for VSAT hubs. UNDP would provide 
requirements and specifications for solar power and VSAT solutions. 

Apart from the wish to have internet and energy, there were not much 
information to access.  

September 13 A hub inventory overview was shared with the UNDP, consisting of:  

- 2.4 diameter VSAT with 10W transceiver, modem, router  
- About 10 computers 
- 1 printer 
- 1 fan 
- Light in the room 
- Wi-Max or 5G base station to extend connectivity to remote locations 

The solar power solution would have to include a battery and the possibility 
for remote performance monitoring 

September 14 An extended hub inventory  was shared with the UNDP, consisting of: 

1. Infrastructure  
a. furnishing and chairs 
b. electrical installation 

2. Connectivity  
a. 4 Mbps VSAT terminal (per hub in hinterland and remote 

communities) 
3. Security and Monitoring 

a. 4 solar security lights for hubs (per hub)  
b. remote monitoring for power, computers etc. 
c. CCTV security monitoring (to be sized) 
d. strong box 

4. Equipment/ Hardware & Software 
a. 1 local cloud server with software (per hub) 
b. 1 smart console / camera box & tv 
c. 10-30 thin client/laptops with software (average 20 per hub)  
d. 2 charging stations (per hub) 
e. 1 printer (MFD) 
f. 2 fans 

From this, the OIMT Green Energy team extracted the equipment’s power 
requirements and used the information to create a preliminary load profile for 
the VSAT hub.  
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September 17 An estimation of working hours and specific equipment were made by the 
OIMT Green Energy team, namely:  

- 2.4 diameter VSAT with 10W transceiver, modem, router → 24x7 
uptime 

- About 10 computers → desktop daytime 12 hours including 
weekends 

- 1 printer → 8x7 Xerox WorkCentre 7500 series 
- 1 fan → Industrial movable fan, 8h 7 days 
- light in the room → 4 LEDs 
- Wi-Max or 5G base station to extend connectivity to remote locations 

→ TBA 

This estimation was used together with the equipment power requirements to 
create the preliminary load profile for the VSAT hub. The load profile was used 
in the software HOMER PRO for an energy system analysis.  

September 20 An initial estimation of the solar system was made, see Table 7. Note that this 
was not to be considered an official proposal but rather a starting point for 
further project elaboration. The GoG asked that a BC were not to be created.  

A few important notes to considered:  

1. This was initial estimations, especially the cost in the optimized 
scenario would have to be reviewed again 

2. there was a need to review the load estimation again 

The wish from the GoG was a 100% renewable energy solution. However, this 
would have been expensive and the Green Energy team proposed another 
solution as well (including generator).  
 
These initial estimations were sent to the GoG via email.  

September 21 An updated version of the values for the two scenarios were made, see Table 
8 

Some key assumptions were:  

- average load (kWh7day): 38.18 
- peak load (kW): 3.74 
- Diesel price ($/l): 1.00 
- the same load is used for weekdays and weekends 

Equipment for the estimation were:  

- fan (1) 
- PC (10) 
- Large printer/scanner (1)  
- LED Lights (4)  
- 2.4 diameter VSAT with 10W transceiver 
- satellite modem: 60W 
- Wi-Max or 5g base station (100-350W) 
- Router: C4332 model (45-250W) 

The team recommended the second option, the optimized one, as it was more 
cost effective. 
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In order to serve the load from only solar energy the system had to be oversized 
which would lead to a lot of excess and potentially wasted energy, as well as a 
higher cost 

September 21 Guyana office agreed on proceeding with the optimized scenario for the 
secondary bidding. This moved the project into step 3 of the 7 Step process. 
Before releasing the Request for Quotation (RfQ) to the vendors, the 
document should have been shared with the UNDP Guyana CO and the GoG.  

September 24 The RfQ covered the optimized scenario, including a generator, for 20 sites. It 
was the first time the Green Energy team had included a Generator in the RfQ, 
which meant that the template had to be updated and the process took longer 
time than usual. An extensive collaboration with the PSU was needed for the 
updating the RfQ and there were a lot of discussions back and forth on the 
format.  

The 7 Step process is referred to as UNDP Best Practice for Solar PV 
installations, this means that the processes is always subject of improvement 
and that for every project lessons should be learnt and used in the future. The 
generator addition is an excellent example of process improvement.  

Since the project request did not include a budget, but rather the wish to make 
it cheap, the RfQ was created on the same basis as for previous projects. This 
meant that the system equipment requirements on safety and performance 
were high (especially the battery investment costs are high). When UNDP 
OIMT Green Energy team embark upon a project, the aim is to provide a fully 
functioning system for 20-25 years. This is in connection to the vision of inspire 
a movement, if a system is functioning as it should it is unlikely that anyone 
will invest in the same technology. Hence, the equipment requirements on 
safety and performance are high.  

However, the reason of having the project go through UNDP was to minimize 
the cost and perhaps a lower bar of requirements would have resulted in a lower 
cost of the system.   

October 8 Further clarifications on the RfQ was needed, namely: 

- Equipment should be shipped to Georgetown. From there, the 
government would take care of transport to the hinterland locations 

- There was no good indication of the timeline. It would have been good 
if at least 4 installations could be installed simultaneously.  

- The capacity of civil work in the different locations was unknown, 
therefore the civil work was needed to be included in the RfQ 

October 10 First RfQ draft was shared with UNDP Guyana and further on with the 
government 

October 12 RfQ discussions held 
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October 16 In order to improve the project, and the procurement process, UNDP OIMT 
asked for more information regarding the 20 sites (photos etc.). The wish for 
identifying 2-3 locations suitable for a site visit were expressed. 

As a response to the request, a list of the 20 sites were made available (see 
Figure 3), the list was however without coordinates and there was no possibility 
of obtaining any photos from the locations.   

The wish for the RfQ to be finalized quickly were expressed from the GoG 

October 17 After an extensive discussion, the decision was made that the bidders were to 
go on a site visit for one of the sites. 

October 18 The RfQ were updated and shared with the UNDP Guyana, to share with the 
government. From this, questions regarding electrical wiring emerged.  

October 30 The RfQ were again updated and shared with the UNDP Guyana, to share 
with Government of Guyana. 

November 6 The RfQ were shared with the PSU and feedback was received. 

November 8 The RfQ was updated in accordance with the PSU feedback, the OIMT Green 
Energy team believed that the document was good to go. It was again shared 
with PSU and UNDP Guyana.  

November 11 The RfQ was published and shared with the LTA holders  

November 30  The Site visit was conducted.  

The Guyana government paid for a plane to transport the vendors to the site. 
Many questions emerged from this visit, most of them was in regard to battery 
and internet connectivity.  

December 3 Information from the site visit (pictures and attendance list) was shared with 
PSU  

December 6  Vendors sent requests for clarifications, UNDP OIMT Green Energy team 
started to draft answers. 

December 7  The Green Energy teams’ clarifications were discussed with PSU and shared 
with the vendors. 

December 13 Offers from vendors were received, This was the starting point of bid 
evaluation. The two vendors that provided the least expensive options were 
evaluated in more detail.  
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December 18 Evaluation was completed and shared with UNDP Guyana. There was no clear 
winner identified, resulting in a team discussion on how to proceed. 
Clarifications from the two lowest vendors was needed. 

December 21 Based on discussions and clarifications, a winning vendor were selected. The 
vendor was however not informed.  

January 9 Based on the received offers, a discussion on battery capacity emerged. The 
previous calculations turned out to be faulty and a new design were made.  

The two vendors with the least expensive offer were invited to bid on the new 
design.  

January 29 Clarifications from the two vendors were needed  

February 4 Final prices for the different configurations was set, see Table 9 and Table 10 

February 12 Clarifications from the two vendors were needed. 

February ND All information from the procurement process (the vendors bids, evaluation, 
technical designs etc.) was sent to the UNDP Guyana and further to 
Government of Guyana in accordance with the non-disclosure agreement in 
place.  

The Green Energy team received information that some sites may be grid 
connected.  

May 9 PSU informed vendors that the RfQ was canceled 

The reason for the cancellation were that the Government of Guyana 
completed a solar energy procurement exercise for 8 communities, 
independently from the project. According to the Government, the unit cost 
for similar solar solutions were about 155% lower than the indicative costs 
emerging from the UNDP procurement exercise for solar solutions. It also 
seemed like there were good availability of solar solutions on the local market. 
The Government had the right to object to the result of any UNDP led 
procurement exercise, and they did so in this case. Accordingly, the UNDP 
solar project would not proceed. 

June 3 It was decided that the procurement would be completely open and made out 
of the UNDP Guyana CO. The OIMT Green Energy team were to assist the 
procurement with technical expertise and quality assurance. 

The Government of Guyana (Energy Authority) provided technical 
specifications that were to be used in the procurement process. Meaning that 
the specifications developed by the Green Energy team would not be used. 

June 7 Green Energy team started to incorporate the specs from Guyana Government 
into the teams ToR template.  
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The exercise showed that there were many aspects of the ToR template that 
was not included in the GoG specs. The most important aspects were 
highlighted and shared with the GoG as concerns. these were mainly:  

- Over all system warranty. 
- Battery selection. The GoG stated a lead-acid battery to be procured, 

while OIMT Green Energy team highly recommend using a Li-Ion 
battery. this recommendation is a result of bad experiences with Lead-
acid batteries in previous projects.  

- No service, panel cleaning, troubleshooting or any other after-sales 
services were included in the GoG specs. 

The battery recommendation was requested to be backed up by a document 
where the advantages of Li-Ion were displayed.  

June 12 The ToR with GoG specs incorporated was finished and shared internally with 
the Green Energy team. 

The Battery Comparison document were finished and shared with the GoG. 

June 14 It was decided not to use the OIMT ToR template but rather an Invitation To 
Bid (ITB) template from the UNDP Guyana CO.  

June 19 The ITB with GoG specs incorporated was finished. The Green Energy team 
added the technical details of the system and all other related information from 
the GoG specs, as well as some additional recommendations. 

Apart from this, the document was not reviewed. The document was seen as a 
foundation on which UNDP Guyana and GoG could build upon. This due to 
the fact that final decisions regarding the system was not in the OIMT Green 
Energy teams’ hands.  

June 25 The ITB document was shared with the GoG. 

July 24 As a result of the battery comparison document provided by the Green Energy 
team, the GoG changed their position and agreed to li-Ion batteries.   

 

Table 7, Initial estimation of the solar system 

 PV (kW) Li-Ion battery 
(kWh) 

Investment 
cost ($) 

generator (kW) renewable 
fraction (%) 

100% 
renewable 
scenario 

17 97 126 897 0 100 

optimized 
scenario (with 
generator) 

5.84 7 55 000 (?) 5.6 37.8 
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Table 8, Updated version of initial estimation 

 PV (kW) Li-Ion battery 
(kWh) 

investment cost ($) Generator (kW) 

100% renewable 
scenario 

24 77 126 973 0 

Optimized 
scenario 
(Generator)  

6.23 6 34 572 4.9 

 

Table 9, Final prices for the different configurations 

 Initial offer Option 1 Option 2 

Vendor 1 $679 154 $880 152 $744 799 

Vendor 2 $687 124 $977 222 $872 934 

 

Table 10, Final configurations 

 Initial offer Option 1 Option 2 

PV(kWp) 6.5 13 10.5 

Battery (kWh) 6 25 12.5 

Generator (kW) 5 6.6 6.6 
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Figure 5, List of the 20 sites for the UNDP Guyana HRPC project 
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