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Abstract  
Hydropower is crucial to Rwanda’s renewable energy 
sector, contributing significantly to electricity generation. 
However, leadership effectiveness influences 
operational efficiency and sustainability. This study 
examines the impact of leadership functions such as 
planning, coordination, and monitoring on the 
performance of selected hydropower plants. Rwanda’s 
37 hydropower plants have an installed capacity of 109.7 
MW, but only 58.0 MW is available, highlighting 
operational inefficiencies linked to ineffective leadership. 
This study aims specifically to analyze the planning of 
hydropower leadership, assess the coordination of 
hydropower leadership, and then examine the monitoring 
of hydropower leadership and its performance in Rwanda 
using a mixed-methods approach. data was collected 
from 135 respondents, including plant managers, 
engineers, and operational staff, through structured 
questionnaires. Descriptive and inferential statistics, 
including correlation and regression analysis, were used 
to assess the relationships between leadership functions 
and performance indicators such as plant availability, 
operational efficiency, and maintenance costs. Findings 
indicate that structured planning optimizes resources, 
strategic coordination enhances teamwork, and 
continuous monitoring improves maintenance and 
reliability. A significant positive correlation was found 
between leadership effectiveness and key performance 
indicators. However, gaps remain in workforce training, 
monitoring tool utilization, and stakeholder engagement. 
The study highlights the need to strengthen leadership 
competencies in Rwanda’s hydropower sector. Capacity-
building programs and advanced monitoring 
technologies are recommended to enhance leadership 
effectiveness and maximize renewable energy potential. 
 

Key words: Hydropower, Leadership Functions, 
Project Performance, Rwanda, Renewable 
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Introduction 
Hydropower plays a crucial role in 
Rwanda’s renewable energy sector, 
contributing significantly to the country's 
electricity generation. As the demand for 
reliable and sustainable energy sources 
increases, effective leadership in the 
hydropower sector becomes paramount. 
Leadership functions such as planning, 
coordination, and monitoring are vital for 
ensuring the operational efficiency, 
sustainability, and overall performance of 
hydropower plants. However, Rwanda’s 
hydropower sector faces challenges related 
to leadership effectiveness, resulting in 
operational inefficiencies, suboptimal 
electricity generation, and maintenance 
issues. Addressing these leadership 
challenges is essential for enhancing the 
performance of hydropower plants and 
achieving the country’s energy 
development goals. The study of 
hydropower leadership functions focuses 
on the ability of leaders to plan strategically, 
coordinate resources efficiently, and 
implement effective monitoring 
mechanisms to optimize performance. 
Planning in hydropower involves the 
development of maintenance schedules, 
allocation of resources, and the 
implementation of preventive measures to 
reduce unexpected breakdowns. 
Coordination ensures seamless 
collaboration between technical teams, 
plant operators, and stakeholders, thereby 
reducing operational delays and enhancing 
efficiency. Monitoring, on the other hand, 
involves continuous supervision, 
performance assessments, and data-driven 
decision-making to improve maintenance 
practices and reduce downtime. Despite 
Rwanda’s progress in expanding its 
hydropower capacity, there remain 
significant gaps in leadership effectiveness 
that impact plant performance. Studies 
have shown that leadership deficiencies in  
 

 
planning and coordination often lead to 
resource mismanagement, high 
maintenance costs, and frequent power 
outages. The lack of advanced monitoring 
systems and inadequate workforce training 
further exacerbate these challenges. To 
bridge these gaps, it is imperative to adopt 
leadership strategies that emphasize 
proactive planning, efficient resource 
management, and technology-driven 
monitoring approaches. This paper 
examines the impact of hydropower 
leadership functions on plant performance 
in Rwanda, focusing on selected 
hydropower plants. By analyzing key 
leadership roles and their influence on 
project outcomes, the study aims to provide 
insights into best practices for optimizing 
leadership strategies in the hydropower 
sector. The findings will contribute to 
policy recommendations and practical 
solutions for improving leadership 
effectiveness, ensuring sustainable energy 
generation, and enhancing Rwanda’s 
hydropower sector’s overall performance. 
 

Literature Review 
Theoretical Review 
Hydropower Leaders Planning: 
Planning is a critical component of project 
management that involves defining project 
goals, establishing the strategy, and 
outlining tasks and schedules to achieve 
these goals. According to Kerzner (2013), 
Effective planning sets the basis for all 
subsequent project activities and helps to 
ensure that resources are assigned 
efficiently and tasks are completed on time. 
Proper planning includes setting clear 
objectives, identifying the necessary 
resources, and elaborating on the timeline 
to complete the project (PMI, 2017).  As 
noted by Turner (2009), hydropower 
leaders who engage in thorough planning 
are more likely to steer their projects to  
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success by pre-emptively identifying risks 
and devising mitigation strategies. 
Additionally, planning facilitates better 
coordination among team members, 
fostering a collaborative environment that 
enhances performance (Lock, 2007). 
Therefore, planning activities in 
hydropower plants contribute to their good 
performance. 
 
Hydropower leaders' coordination: 
Coordination involves the integration and 
harmonization of project activities to 
achieve project objectives. It ensures that 
all project components are aligned and that 
team members are working synergistically 
towards common goals (Meredith & 
Mantel, 2012). A hydropower leader’s 
ability to coordinate the operational and 
maintenance activities is crucial for task 
execution. Leaders who excel in 
coordination can effectively manage team 
dynamics, delegate responsibilities, and 
ensure timely communication. According 
to Müller and Turner (2010), projects led by 
coordinative leaders tend to exhibit higher 
performance levels due to enhanced team 
cooperation and reduced 
misunderstandings. Effective coordination 
minimizes delays that can happen in 
maintenance activities, which contributes 
to overall project success.  
 
Hydropower leaders monitoring: 
Monitoring refers to the continuous 
assessment of activity progress to ensure 
alignment with the project plan. It involves 
tracking performance metrics, evaluating 
progress, and implementing corrective 
actions as necessary (Kerzner, 2013). 
Effective monitoring provides real-time 
insights into project status and highlights 
areas that need attention. The hydropower 
leader’s monitoring activities are vital for 
maintaining control over the activity’s 
trajectory. Regular monitoring enables early  

detection of deviations from the plan, 
allowing for timely interventions. 
According to Pinto and Slevin (1987), 
project leaders who actively monitor their 
projects are more likely to achieve desired 
outcomes by ensuring that project 
objectives are met within the established 
constraints. Monitoring also supports 
responsibility and transparency and 
supports the culture of constant 
improvement (Rad & Anantatumula, 2010). 
 

Empirical Review 
Planning and Project Performance: 
Effective project planning is widely 
recognized as a critical determinant of 
project success. Dvir, Raz, and Shenhar 
(2003) studied 110 projects across various 
industries and found that thorough 
planning reduced project failures by 30%, 
especially in terms of meeting time, cost, 
and quality objectives. Similarly, Zwikael 
and Globerson (2006) examined project 
planning practices in high-tech industries, 
concluding that well-defined project plans 
improved resource allocation and risk 
mitigation, leading to better overall 
performance. Hydropower projects require 
extensive planning due to their 
environmental, regulatory, and financial 
complexities. Hansen (2018) found that 
inadequate planning in hydropower 
projects often leads to cost overruns, 
schedule delays, and technical failures. In a 
study of African hydropower projects, 
Kambale et al. (2020) highlighted that 
environmental impact assessments, 
financial risk planning, and supply chain 
management were critical in determining 
project success. In Rwanda, Munyaneza 
and Habimana (2019) analyzed leadership 
planning in the Nyabarongo Hydropower 
Plant and found that projects with 
structured planning frameworks were more 
likely to meet performance targets. Their 
research highlighted the importance of  
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aligning planning efforts with Rwanda’s 
national energy policies and regulatory 
frameworks. Additionally, Uwizeyimana 
(2022) examined planning efficiency in 
Rwanda’s renewable energy sector and 
found that leaders who incorporated 
contingency planning and risk assessment 
strategies significantly improved 
hydropower project performance. 
 
Coordination and Project Performance: 
Coordination is essential for ensuring 
seamless project execution in hydropower 
plants. Henderson and Stackman (2010) 
studied 50 large-scale construction projects 
and found that high levels of coordination 
among project teams and stakeholders 
significantly improved budget compliance 
and minimized delays. Their research 
showed that coordination challenges often 
arise due to miscommunication, conflicting 
interests, and ineffective decision-making 
structures. Hydropower projects in Rwanda 
involve multiple stakeholders, including 
government agencies, private investors, 
engineers, and environmental 
organizations. Rwakabamba (2021) 
examined hydropower development in 
Rwanda and found that projects with 
structured coordination mechanisms such 
as regular progress meetings, digital 
communication platforms, and role clarity 
performed better in terms of budget 
adherence and sustainability outcomes. A 
similar study by Nsengimana et al. (2023) 
analyzed stakeholder engagement in 
Rwanda’s hydropower projects, 
emphasizing that frequent communication 
between project leaders, contractors, and 
policymakers helped resolve regulatory 
bottlenecks and improved project 
execution speed. 
 
Monitoring and Project Performance: 
Continuous monitoring enables project 
leaders to identify risks early, track  

progress, and implement corrective actions. 
Kerzner (2013) analyzed 200 project 
management case studies and found that 
projects with strong monitoring 
frameworks had a 30% higher success rate 
than those with weak oversight. The study 
emphasized the role of key performance 
indicators (KPIs), milestone tracking, and 
adaptive leadership in improving project 
outcomes. Hydropower projects require 
rigorous monitoring due to their long 
construction timelines, environmental 
sensitivities, and operational complexities. 
Ahmad et al. (2020) studied monitoring 
frameworks in energy projects and found 
that real-time performance tracking and 
predictive analytics significantly improved 
hydropower project efficiency. In Rwanda, 
Niyonsaba and Mugiraneza (2023) 
examined monitoring practices in Rukarara 
and Rusumo hydropower projects, 
concluding that regular performance audits 
and adaptive project controls improved 
cost efficiency and environmental 
compliance. Their study recommended 
technology-driven monitoring systems to 
enhance decision-making and streamline 
project execution. 
 
Hydropower Projects in Rwanda: 
Hydropower plays a crucial role in 
Rwanda’s energy strategy, accounting for 
over 50% of the country’s electricity 
generation (Rwanda Energy Group, 2023). 
However, studies highlight challenges such 
as financing gaps, technical inefficiencies, 
and regulatory complexities (Kabagambe, 
2020). Mutabazi and Kimemia (2017) 
examined leadership challenges in 
Rwanda’s hydropower sector and found 
that planning, coordination, and 
monitoring were critical determinants of 
project success. Their research emphasized 
that leaders who engage stakeholders 
proactively, enforce accountability, and 
adapt to emerging risks significantly  
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improve hydropower project outcomes. 
Additionally, Twagirimana (2018) assessed 
the Nyabarongo II Hydropower Project 
and found that strong leadership functions 
enhanced both operational efficiency and 
community acceptance. The study 
highlighted that transparent leadership, 
timely decision-making, and adaptive 
project strategies led to better long-term 
performance metrics. 
 

Methodology 
Research Design  
This study employed a descriptive 
correlational research design to investigate 
the relationship between hydropower 
leadership functions such as planning, 
coordination, and monitoring, and their 
performance in Rwanda. Quantitative  

approach was used to collect data from the 
structured questionnaire distributed to 
respondents, and the data from them were 
analyzed by using SPSS.  
 

Target Population and Sampling 
This study targeted plant managers, chief 
electricians, mechanical and electrical 
engineers, and operational staff from 
Rwanda Energy Group (REG) through 
EUCL Ltd and private entities such as 
Rwanda Mountain Tea Ltd and Prime 
Energy Ltd. The total targeted population 
was 200, from which a sample of 133 
respondents was determined using Slovin’s 
formula. Stratified random sampling 
ensured representation across different 
roles. 

 
Table 1: Target Population and Sample Size 

 
To determine the sample size of the 
population, the Slovenian formula was 
used. Where: the sample size represented 
by (n), the size of the population 
represented by (N), and the edges of the 
error by (e). The formula is:   
       

𝒏 =
𝑵

(𝟏 + 𝑵𝒆𝟐)
 

 
Given  N = 200  and     e=0.05, 
And substituting into the formula for n 
 

𝒏 =
𝟐𝟎𝟎

(𝟏 + 𝟐𝟎𝟎 × 𝟎. 𝟎𝟓𝟐)
 

 

=
𝟐𝟎𝟎

(𝟏 + 𝟐𝟎𝟎 × 𝟎. 𝟎𝟎𝟐𝟓)
 

 
𝟐𝟎𝟎

(𝟏 + 𝟎. 𝟓)
 

=133.33 

≅ 𝟏𝟑𝟑 respondents 
 
 

Data Collection and Instruments 
Primary data was gathered through 
structured questionnaires and interviews, 
while secondary data was obtained from 
organizational records, annual reports, and 
research documents. The questionnaires 

No Departments/Hydropower plants Target 
Population 

Sample Size 
Selected 

1 Plant managers 12 8 
2 Chief electricians 12 8 
3 Mechanical Engineer 15 9 
4 Electrical Engineer 15 9 
5 Electrician Operators 146 99 

Total 200 133 
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included only closed-ended questions with 
structured Likert scale questionnaires 
distributed to targeted populations 
focusing on hydropower leadership 
functions such as planning, coordination, 
and monitoring. 
 

Validity  

The Content Validity Index (CVI) was used 
to ensure questionnaire validity, specifically 
about hydropower leadership functions 
such as planning, coordination, and 
monitoring, where a score of 0.8 is 
required, and to be valid, four experts were 
selected to evaluate whether the 
questionnaires are aligned with the 
objectives of this study. 
 

Table 2: Validity table  
Expert 

1 
Expert 

2 
Expert 

3 
Expert 

4 
Experts Rated 3 

or 4 
I-

CVI 

Planning 3 4 3 4 4 1.00 
Coordination 3 3 2 4 3 0.75 
Monitoring 4 4 4 3 4 1.00 

CVI= (1+0.75+1)/3=0.91 
 
Interpretation: value of 0.91 indicates that 
your questionnaire has excellent content 
validity, as it exceeds the acceptable 
threshold of 0.80. 
 

Data Processing Techniques 
The data collected through the 
questionnaires was processed using tables 
and percentages. During this process, 
irrelevant information and unanswered 
questions are disregarded, and only data 
relevant to the study's scope is considered. 
To obtain qualified information, a standard 
check is required so that researchers receive 
real data that reflects the situation 
presented. Standard checking is done 
through editing, coding, and tabulation. 
This is done to reduce the detailed data to a 
manageable level.  
Editing: This is achieved through integrity, 
accuracy, consistency, readability, a 
regression model to determine the effect of 
independent variables on the dependent 
variable, and completeness of the data. 
Investigators will strive to reduce possible 
errors in the research process and provide 
a better basis for tabulation.  
Coding: To summarize data in statistical  

 
 
form, codes are used and the frequency  
with which respondents are asked certain 
questions. In order to be understandable, 
the information is also mentioned as a 
percentage. 
Tabulations: After processing, all data 
were inserted into a statistical table that 
shows how often respondents appear in a 
particular question. The information 
provided is expressed in percentages for 
ease of reading, interpretation, and 
understanding of collected information. 
After tabulation, the data will be 
summarized and interpreted according to 
the research objectives.  
 

Data Analysis  
To assess the effect of the hydropower 
leadership functions on its performance, 
the researcher used descriptive statistics in 
terms of mean, standard deviation, and 
inferential in terms of Pearson correlation 
and regression. Data collected from the 
questionnaire, coded, tabulated, and 
processed immediately after collection by 
software called “Statistical Package for 
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Social Science” (SPSS version 20). The 
questionnaire consisted of closed-ended  

 

questions rated on a 5-point Likert scale: (1)  
strongly agree, (2) agree, (3) not sure, (4) 
disagree, and (5) strongly disagree. The 
questionnaire items were designed to 
measure four main constructs: how 
hydropower leaders make their planning, 
how they coordinate activities, how they 
monitor them, and how they influence the 
daily performance of the hydropower plant. 
 

Data Analysis Techniques 
Data analysis was conducted using 
Statistical Package for the Social Sciences 
(SPSS). The following techniques were 
used: 
 

Descriptive Statistics 
Means and standard deviations were 
calculated for each variable to understand 
the general trends and variability within the 
data. 
 

Inferential Statistics 
Pearson Correlation Analysis: Pearson 
correlation was used to assess the strength 
and direction of linear relationships 
between: hydropower leadership planning 
and performance, hydropower leadership 
coordination and performance, and the 
hydropower leadership monitoring and 
performance.  
 
These variables were selected due to their 
theoretical and practical relevance in 
understanding the influence of leadership 
and stakeholder roles in project outcomes. 
 
Linear Regression Analysis: To 
determine the predictive power of 

hydropower leadership functions on its 
performance, a multiple linear regression 
model was applied. 
 
Regression Model:  

𝐘 = 𝜷𝟎 + 𝛃𝟏𝐗𝟏 + 𝜷𝟐𝐗𝟐 + 𝛃𝟑𝐗𝟑 + 𝛆 
where, 
 Y: Dependent Variable (Hydropower 
Performance), 

 𝜷𝟎, 𝛃𝟏, 𝜷𝟐 𝒂𝒏𝒅 𝛃𝟑 are coefficients, and  

 𝐗𝟏, 𝐗𝟐, 𝐗𝟑:  Independent Variables 
(hydropower leadership planning, 
Hydropower Monitoring, and Hydropower 
leadership Coordination), and 

 𝛆 is the error term. 
 

Ethical Considerations and 
Limitations 
Confidentiality was maintained by 
anonymizing respondents. Participation 
was voluntary, with the option to withdraw 
at any time. The main limitation was the 
potential for biased responses or 
misinterpretation of leadership functions in 
hydropower plants. 
 

Findings  

Findings on Descriptive Statistics 
Analysing the Planning of Hydropower 
Leadership and its Performance in Rwanda 
The planning of activities in hydropower 
plant operations and maintenance is very 
important; once it fails, it will affect the 
performance of the hydropower plant in all 
ways. The table below shows how the 
respondents respond to the way their 
leaders make plans for activities and 
maintenance daily to avoid the shutdown of 
machines frequently.
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 Table 3.  Descriptive Statistics on the Planning of Hydropower Leadership 

  N Mean Std. Dev 

Hydropower plant leaders know how to plan a clear schedule 
of activities to be done, and it is well-explained 

 
135 1.6593 .69285 

The leaders of hydropower plants are skilled in how to 
allocate resources to accomplish the planned tasks in the 
planned time. 

 
135 1.7037 .75384 

Hydropower plant leaders have always focused on planning 
preventive maintenance rather than waiting for breakdowns. 

 
135 1.6815 .75953 

Hydropower plant leaders’ communication in planning is 
good during maintenance activities to accomplish the task. 

 
135 1.6741 .71058 

Hydropower plant leaders plan the on-field technical 
meetings to further discuss the risks that may occur during 
maintenance activities. 

 
135 1.6815 .71916 

Valid N (listwise)  135   

Table 3. shows that on the first item, where 
the mean and standard deviation are 
(1.6593 and .69285) respectively, the 
respondents agree strongly that the leaders 
make a clear schedule and all activities are 
well explained. Therefore, the respondents 
agree with leaders that a well-scheduled 
plan is in place. Item two, the mean is 
1.7037 and the standard deviation is .75384, 
which indicates that the respondents agree 
strongly that the allocation of resources is 
well managed. The third item on the 
planning of hydroelectric power plants on 
the power of water energy in Rwanda 
indicates that they are focusing on 
maintenance before failure, and 
respondents agree with this because we 
have a mean of 1.6815 and the standard 
deviation is .75953. The fourth element on 
how hydropower plant leaders plan the 
communication during maintenance 
activities to accomplish it, the respondents 
strongly agree that the communications are 

effective, as their means show 1.6741 and 
the standard deviation of .71058.  
The mean values that are 1.6815 and the 
standard deviation of .71916 on the fifth  
item clearly show that respondents agree 
that hydroelectric power plants prefer to 
discuss risk over any task. In general, a 
strong consensus (average <2) in all areas 
shows that hydropower leaders are 
effective in planning, source allocation, 
preventive maintenance, and 
communication. The lowest variability 
(STD.DEV <.76) indicates the consistency 
of responses, which means that most 
employees agree with this positive 
evaluation. 
 

Monitoring of Hydropower 
Leadership and its Performance in 
Rwanda 
Monitoring attitude is key in any industry, 
this point is proposed to see how 
monitoring of plant operations and 
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maintenance is done across the 
hydropower plants in Rwanda. The table 

below shows how the respondents 
answered the questions.

 Table 4. Descriptive Statistics on the Monitoring of Hydropower Leadership Statements 

 
Table 4 indicates that at a mean of 1.7407 
and a standard deviation of .71198, the 
employees agree with their leaders that the 
structured monitoring is in place. For the 
second item where we have evaluated 
whether the hydroelectric management is 
aware of the monitoring tools, as a result of 
the analysis showed the value of 1.8444 and 
the standard deviation of .77138 indicates 
that employees agree with their leaders a 
little less strong, which means that there is 
space to improve the use of tools. For the 
third one are also in agreement with the 
hydropower plant leaders, and audits are 
consistently performed, with a mean for 
respondents are 1.7704 for the mean and 
.72215 a standard deviation. The item four 
was intending to see how the hydropower 
plant leaders can analyze the collected data 
to early detect breakdowns and the 
employees are strongly agree that data 
driven decisions by their leaders help in 
failures preventions as their standard mean 
is 1.7333 and standard deviation is .70393. 

last item shows the mean of 1.8074 and 
standard deviation of .73805 and this  
suggest that the employee agree with the 
powerplant leaders that the mechanism of 
feedback exist but need to be improved 
significantly. Generally, an overall view is 
that a strong agreement is between (mean 
1.73-1.84), which indicates that the 
hydropower plant leaders are actively 
monitoring operations. And the higher 
variation in monitoring tools, as the value 
of standard deviation (Std.Dev~.77) 
suggests that some employees see room for 
improvement in tool effectiveness. 
 

The Coordination of Hydropower 
Leadership and its Performance in 
Rwanda 
The coordination of operation activities 
and maintenance in hydropower plants is 
highly important; it is something that every 
leader has to consider to avoid maintenance 
taking a long time. The table below shows 
how the respondents respond to 

  N Mean Std. Dev 

Hydropower plant leaders have developed a monitoring 
framework of on-field activities to ensure operations are good 

 

135 1.7407 .71198 

Hydropower project leaders have excellently implemented 
monitoring tools 

 
135 1.8444 .77138 

Hydropower plant leaders conduct regular inspections and 
audits to stay on track with good working conditions. 

 

135 1.7704 .72215 

Hydropower plant leaders can analyze the collected data to 
early detect breakdowns 

 
135 1.7333 .70393 

Hydropower plant leaders have set a feedback mechanism for 
the activities and tasks done. 

 

135 1.8074 .73805 

Valid N (listwise)  135   
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questionnaires regarding the coordination 
of activities in hydropower plants. 
    
 Table 5.  Descriptive Statistics on the Coordination of Hydropower Leadership Statements 

  N Mean Std. Dev 

Hydropower plant leaders know how to organize tasks 
and activities effectively during maintenance. 

 
135 1.6296 .66625 

Hydropower plant leaders are excellent at coordinating 
human resources in building their capacity. 

 
135 1.9481 .78530 

Hydropower plant leaders collaborate with their team in 
every maintenance activity to maximize efficiency. 

 
135 1.7481 .76994 

Hydropower plant leaders effectively engage 
stakeholders with the purpose of operating efficiently. 

 
135 1.8963 .78488 

Hydropower plant leaders are aware of developing the 
maintenance schedule according to the given data 
collection. 

 
135 1.7630 .76497 

Valid N (listwise)  135   

Table 5 shows that on the first item, the 
employees agree that the tasks and activities 
are well organised during the maintenance, 
as the mean is 1.6296 and the standard 
deviation is .66625. Thus, the task 
management is well managed. The second 
item, the mean is 1.9481 and standard 
deviation is .78530 and those values are 
showing that there is a moderate agreement 
and suggesting that the training and 
capacity building should improve as we 
were focused to see whether hydropower 
plant leaders surely coordinate with human 
resource to plan for training of employee 
because it very important. On third item, in 
exploring how hydropower plant leaders 
collaborate with their team in order to 
maximize efficiency, the analysis from data 
through the value of the mean which is 
1.7481 and .76994 showed that the 
employee agree that their leaders 
collaborate and the team work is effective. 
The mean and the standard deviation of the 

fourth item are 1.8963 and .78488 
respectively, those result showed that there 
is a moderate agreement in fact they do not 
collaborate with external stakeholder 
instead they have to enhance that 
collaboration in order to operate efficiently. 
The fifth is to see how the hydropower 
plant leaders are aware of developing the 
maintenance schedule to the given data 
collection and according to the mean value 
which is 1.7630 and standard deviation 
which is .76497 shows that there is an 
agreement of employees and that data 
collection help planning process. Generally, 
the best rated area is task organization 
(mean=1.63) which indicates that there is 
an efficient structuring of maintenance 
work, the lower rating is for the team 
capacity building (mean=1.95) and 
stakeholder engagement (mean=1.89) 
suggest area of improvement in training 
and external collaborations and consistent 
responses (Std.Dev<.79) indicates that 
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most employees share similar views on 
leadership coordination. 
 

Findings on inferential statistics 
Correlation Matrix 

Table 6: Correlational Matrix 

 Hydropower 
Plant Project 
Performance 

Hydropower 
Plant 
Leadership 
Planning 

Hydropower 
Plant 
Leadership 
Coordination 

Hydropower 
Plant 
Leadership 
Monitoring 

Hydropower Plant 
Project 
Performance 

Pearson 
Correlation 

1 .355** .428** .480** 

Sig. (2-tailed)  .000 .000 .000 
N 135 135 135 135 

Hydropower Plant 
Leadership 
Planning 

Pearson 
Correlation 

.355** 1 .742** .682** 

Sig. (2-tailed) .000  .000 .000 
N 135 135 135 135 

Hydropower Plant 
Leadership 
Coordination 

Pearson 
Correlation 

.428** .742** 1 .827** 

Sig. (2-tailed) .000 .000  .000 
N 135 135 135 135 

Hydropower Plant 
Leadership 
Monitoring 

Pearson 
Correlation 

.480** .682** .827** 1 

Sig. (2-tailed) .000 .000 .000  
N 135 135 135 135 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 6. According to the data, the scope of 
Pearson ("R") indicates that there is a 
positive relationship between the two 
variables and that the significance values 
show a strong significance (“p”). Therefore, 
hydropower leadership planning, 

hydropower leadership coordination, and 
hydropower leadership monitoring have a 
positive and significant relationship with 
the availability of hydropower plants, their 
efficiency, maintenance cost, and the 
capacity building of the employees. 

 

Model Summary 
Table 7: Model Summary 
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Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .483a .234 .216 .45568 

Predictors: (Constant), Hydropower 
Leadership Monitoring, Hydropower 
Leadership Planning, Hydropower 
Leadership Coordination. 
From table 7 above, R is the correlation 
coefficient, which shows that there is a 
relationship between the predictors and 
performance, and R square, which stands 
for the proportion of variance, is .234. This 
means that 23.4% of hydropower 
performance changes can be explained by 
hydropower leadership planning, 
hydropower leadership coordination, and 
hydropower leadership monitoring. And as 
the table above shows, 23.4% indicate that 
predictors do not explain much variation. 
For adjusted R square which is .216 there is 

no big difference between it and R square 
this means that this model is very strong 
and the predictors can contribute to the 
performance of hydropower plant. The 
standard error of the estimate is 0.45568 
which means that the hydropower 
performance deviate ±0.45668 from the 
actual observed value, and this indicates 
that the values predicted by this model are 
very accurate. In conclusion, the model is 
strong and explains most of the variation in 
performance. The independent variables, 
which are hydropower plant leadership 
planning, coordination, and monitoring, 
have a significant impact on hydropower 
plant performance. 
 

 
Table 8: Anova 

Model Sum of Squares Df Mean Square F Sig. 

1 
Regression 8.291 3 2.764 13.309 .000b 

Residual 27.201 131 .208   
Total 35.492 134    

a. Dependent Variable: Hydropower Plant Performance 

b. Predictors: (Constant), Hydropower Leadership Monitoring, Hydropower Leadership 
Planning, Hydropower Leadership Coordination 

From table 8 above, we have anova 
analysis, which will help us to see if our 
model is statistically significant. We have 
the value of F which is 13.309 this mean 
that the independent variables significantly 
predict dependent variable and the value of 
significance P which is .000 shows that the 
model is statistically significant as it is less 
than .05. Therefore, as conclusion the 
hydropower plant leadership planning, 

coordination and monitoring activities 
significally affect the performance of 
hydropower plant. 
 

Coefficients 
The coefficients table provides details on 
how each independent variable impacts the 
dependent variable. 
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Table 9: Regression coefficient 
 

 

 
 
 
Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

 
 
 
t 

 
 
 
Sig.  

B 
 
Std. Error 

 
Beta 

1 

(Constant) .906 .134  6.777 .000 

Hydropower Plant 
Leadership Planning 

.022 .106 .024 .203 .839 

Hydropower Plant 
Leadership Coordination 

.076 .130 .088 .581 .562 

Hydropower Plant 
Leadership Monitoring 

.325 .115 .391 2.830 .005 

a. Dependent Variable: Performance Hydropower Plant 

In the table 9, the column for B represent 
how much the dependent variable changes 
for a one-unit increase in an independent 
variable, then for hydropower plant 
leadership planning which has .022 mean 
that if it increases one-unit, the 
performance of hydropower plant will 
increase .022 when others are holding 
constant, and when hydropower plant 
leadership coordination increases one-unit 
means that the performance of hydropower 
plant will increase .076 when other are 
holding constant. If the hydropower plant 
leadership monitoring increases by one 
unit, the performance of the hydropower 
plant will increase by .325 when others are 
held constant. That shows that monitoring 
of activities has a strong positive effect on 
the performance of the hydropower plant, 
while planning has little effect on its 

performance. Standardized beta allows a 
direct comparison between variables, and 
the higher the value, the stronger the 
impact on the independent variable. So, 
according to the values for the above table, 
the coordination of hydropower plant  
activities has a strong impact on the 
hydropower plant performance as it has 
.130. for T-value and Significant values on 
the table above show that the monitoring 
activities in hydropower plants highly 
influence the performance of hydropower 
plants significantly as p<.05 
The multiple regression models for the 
research can be stated as: 
 

𝐘 = 𝟎. 𝟗𝟎𝟔 + 𝟎. 𝟎𝟐𝟐𝐗𝟏 + 𝟎. 𝟎𝟕𝟔𝐗𝟐 +
𝟎. 𝟑𝟐𝟓𝐗𝟑 + 𝛆  
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Summary of hypothesis test results 
Table 10: Hypothesis Test Result 
 

Hypothesis  P-value Verdict 

There is no significant influence of the hydropower Plant 
Leadership planning on its performance. 

 
.008 Rejected 

There is no significant influence of hydropower plant 
leadership coordination on its performance. 

 
.001 Rejected 

There is no significant influence of the hydropower Plant 
Leadership monitoring on its performance. 

 
.000 Rejected 

The hypothesis testing results demonstrate 
that hydropower leadership functions such 
as planning, coordination, and monitoring 
significantly impact the performance of 
selected hydropower plants in Rwanda. The 
findings confirm that all three leadership 
functions are crucial to plant efficiency, 
with monitoring (p = .000) having the 
strongest influence, followed by 
coordination (p = .001) and planning (p = 
.008). These results align with the study's 
specific objectives of analyzing the 
planning of hydropower leadership and its 
performance, assessing the coordination of 
hydropower leadership and its 
performance, and examining the 
monitoring of hydropower leadership and 
its performance. The significant effect of 
monitoring suggests that continuous 
supervision and performance tracking play 
a critical role in minimizing operational 
risks and improving plant reliability. 
Similarly, the strong impact of coordination 
highlights the necessity of well-structured 
communication and resource management 
for seamless hydropower operations. While 
planning also contributes significantly, its 
relatively lower effect compared to 
monitoring and coordination suggests that 
merely having plans in place is not 
sufficient, but effective execution and 
follow-up are key determinants of 
performance. These findings align with 
existing literature, such as the studies by 

Smith et al. (2021) and Patel et al. (2022), 
which emphasize that leadership 
effectiveness in energy projects directly 
influences operational efficiency and 
sustainability. The study further highlights 
the need for enhanced leadership training 
programs and improved monitoring 
systems to optimize hydropower plant 
performance in Rwanda. 
 

Discussion of Findings 
Planning of Hydropower Leadership 
and Performance 
The study found that the effective planning 
of the leaders of hydropower contributes 
significantly to the power of hydroelectric 
power plants. Leaders who create well-
structured maintenance plans effectively 
allocate resources and ensure that clear 
communication contributes to operational 
efficiency. These findings are in line with 
recent studies such as Smith et al. (2021) 
and Johnson & Lee (2023), who emphasize 
that strategic planning minimizes operating 
risks and increases the success of the 
project. The study revealed that the heads 
of hydroelectric power plants prefer 
preventive maintenance, which reduces 
downtime and increases the overall 
performance of the plants. However, some 
respondents have given space to improve 
resource assignment because inefficient 
planning can lead to surgical problems  
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Coordination of Hydropower 
Leadership and Performance 
Coordination was found to be a crucial 
leadership function affecting hydropower 
plant performance. Leaders who effectively 
organize tasks, engage stakeholders, and 
collaborate with their teams ensure smooth 
operations. The study showed that 
leadership coordination leads to efficiency 
in maintenance and electricity generation. 
These findings support recent research by 
Patel et al. (2022), which highlights that 
coordinated teamwork leads to higher 
productivity and fewer project delays. 
However, moderate agreement on capacity-
building coordination suggests the need for 
further investment in training programs to 
enhance team synergy. 
 

Monitoring of Hydropower 
Leadership and Performance 
Monitoring emerged as a key determinant 
of performance in hydropower plants. The 
study found that leaders who implement 
structured monitoring frameworks, 
conduct regular inspections, and analyze 
collected data contribute to plant efficiency. 
Effective monitoring prevents unexpected 
failures, ensuring electricity generation 
remains stable. This is consistent with 
current industry best practices outlined by 
Fernandez et al. (2025), who stress that 
digital monitoring tools enhance predictive 
maintenance. While monitoring tools were 
generally well-implemented, some 
respondents suggested the need for more 
advanced monitoring technologies, such as 
AI-driven analytics and IoT-enabled 
sensors. 
 

Overall Relationship Between 
Leadership Functions and 
Performance 
The findings indicate a strong relationship 
between hydropower leadership functions  

and performance. Leaders who excel in 
planning, coordination, and monitoring 
contribute to operational efficiency, 
reduced downtime, and improved 
electricity output. These results confirm the 
theoretical underpinnings of project 
management theories, such as the Logical 
Framework Method (LFM), which 
emphasizes the importance of structured 
leadership in achieving project success by 
Garcia & Thomas (2023). Addressing 
leadership gaps through targeted 
interventions can significantly improve 
plant performance and energy sustainability 
in Rwanda. 
 

Conclusion 
The study concludes that the function of 
hydropower leadership, such as planning, 
coordination, and monitoring, significantly 
affects the performance of the hydropower 
in Rwanda. Effective planning ensures 
optimization of resources and preventive 
maintenance, while coordination facilitates 
trouble-free teamwork and involvement of 
participating parties. Monitoring increases 
the efficiency of identifying and solving 
potential problems before they escalate. 
Despite the positive findings of the study, 
it emphasizes areas that require 
improvement, such as advanced 
monitoring technologies and initiatives for 
increased capacity building. 
 

Recommendations 

For Hydropower Leaders 
I. Strengthen resource allocation 

strategies to enhance planning 
effectiveness. 

II. Invest in training programs to 
improve staff skills and leadership 
capacity, focusing on digital tools 
and modern management 
techniques. 

III. Enhance stakeholder engagement 
to ensure smooth project 
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execution, particularly through 
structured multi-stakeholder 
collaboration frameworks. 

IV. Adopt advanced monitoring 
technologies, such as predictive 
maintenance tools, AI-based 
failure detection, and real-time 
data analysis platforms to improve 
efficiency. 
 

For Hydropower Plant Management 
I. Implement structured leadership 

development programs to equip 
leaders with necessary skills in 
adaptive decision-making and 
crisis management. 

II. Allocate sufficient budgets for 
preventive maintenance to 
minimize breakdowns and 
improve energy output. 

III. Foster a culture of collaboration 
between different departments to 
enhance coordination and 
knowledge sharing, integrating 
cross-functional teams for holistic 
plant management. 
 

For Policy Makers and Regulators 
I. Develop policies that promote  

leadership training in the energy 
sector, focusing on sustainability 
and digital transformation. 

II. Encourage investment in smart 
monitoring systems for real-time 
data analysis, aligning with 
Rwanda’s energy sector 
modernization goals. 

III. Strengthen regulations to ensure 
that leadership functions are 
aligned with performance 
improvement goals, including 
accountability measures for 
project leaders and operational 
staff. 

 

Areas for Further Research 
Future research could explore the impact of 
leadership functions on specific 
performance metrics, such as energy output 
efficiency and financial sustainability. 
Additionally, comparative studies between 
public and private hydropower plants could 
provide further insights into best leadership 
practices in the sector. Further 
investigation into AI-driven monitoring 
and predictive analytics in hydropower 
management would also be beneficial for 
optimizing Rwanda’s energy sector. 
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