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Abstract: This study, titled "Effect of Contract Management Practices on Performance of Energy Projects in Rubavu District: Case of
Gihira Hydropower Plant,” aimed to assess how various aspects of contract management influence the performance of energy projects.
The specific objectives of the study were to examine the effects of timeliness of contract execution, quality of contractor selection,
contract monitoring and evaluation, risk management procedures, and communication and coordination on the performance of the
Gihira Hydropower Plant project. The problem addressed by the study was the frequent underperformance of energy projects, including
the Gihira Hydropower Plant, due to inadequate contract management practices. These challenges, if left unaddressed, could
undermine the successful implementation and operation of energy projects in Rubavu District and beyond. Understanding the impact
of contract management on project performance is essential for improving outcomes and optimizing resource utilization. A descriptive
research design was adopted, utilizing both quantitative and qualitative data collection methods. The study population included 101
individuals, of whom 97 participated, comprising employees from the Gihira Hydropower Plant, staff from Energy Utility Corporation
Ltd. (EUCL), Energy Development Corporation Ltd. (EDCL), and other relevant stakeholders. Data were collected through structured
questionnaires and interviews. The pilot study was conducted with 10 EUCL employees to ensure the validity and reliability of the data
collection instruments. Statistical analysis was performed using SPSS, employing descriptive statistics and correlation analysis. The
findings revealed that the timeliness of contract execution has a significant positive impact on project performance, with a strong
correlation (Pearson Correlation = 0.764). The quality of the contractor selection process also had a significant effect, with a
correlation of 0.674. Furthermore, contract monitoring and evaluation practices were found to be crucial, showing a strong positive
correlation (Pearson Correlation = 0.749). Risk management procedures had a moderate positive effect (Pearson Correlation = 0.421),
indicating their importance in mitigating potential risks. Communication and coordination, while favorable, showed a weak correlation
(Pearson Correlation = 0.163), suggesting that these factors, though valuable, do not have a direct impact on project performance. In
conclusion, the study found that effective contract management practices, especially in terms of timeliness, contractor selection quality,
and contract monitoring and evaluation, play a critical role in enhancing the performance of energy projects. Risk management
practices also contribute positively, albeit to a lesser extent, while communication and coordination, though important, do not have a
strong direct effect on project outcomes. Based on these findings, the study recommends that energy project developers prioritize timely
contract execution, implement rigorous contractor selection processes, and maintain continuous monitoring and evaluation throughout
the project lifecycle. It is also recommended that comprehensive risk management strategies be developed and regularly reviewed to
address potential challenges. While communication and coordination practices should not be neglected, they should be integrated with
other critical project management factors to maximize overall project success.

Keywords: Contract Management; Performance; Energy Projects; Gihira Hydropower plant.
1. Introduction

In Europe, contract management plays a crucial role in the successful completion of energy projects. Germany, known for its robust
renewable energy sector, has implemented stringent contract management practices to ensure the timely and cost-effective completion
of projects. The German Renewable Energy Sources Act (EEG) provides a legal framework that mandates clear contractual obligations
and performance guarantees, which have significantly contributed to the country’s leadership in renewable energy (Mayer, 2022).

Similarly, the United Kingdom has adopted comprehensive contract management strategies to enhance the efficiency of its energy
projects. The Contracts for Difference (CfD) scheme is a prime example, where contracts are designed to provide price stability and
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reduce risks for investors. This approach has led to the successful deployment of numerous offshore wind projects, positioning the UK
as a global leader in wind energy (Department for Energy Security and Net Zero, 2024).

In the United States, the Department of Energy (DOE) emphasizes the importance of contract management in the execution of
energy projects. The DOE’s Contract Management Plan (CMP) outlines detailed procedures for contract administration, performance
monitoring, and risk management. This structured approach has been instrumental in managing large-scale projects, such as the
construction of nuclear power plants and renewable energy installations (U.S. Department of Energy, 2022).

China’s rapid expansion in renewable energy capacity is partly attributed to effective contract management practices. The country
employs Energy Performance Contracts (EPCs) to ensure that energy service companies (ESCOs) meet performance targets. These
contracts include clauses for risk allocation, performance guarantees, and penalties for non-compliance, which have driven the
successful completion of numerous solar and wind projects (Shen, 2023).

India, on the other hand, has focused on improving contract management in its solar energy sector. The Solar Energy Corporation
of India (SECI) uses standardized Power Purchase Agreements (PPAS) to mitigate risks and attract investment. These contracts specify
clear terms for project timelines, performance metrics, and dispute resolution, contributing to the rapid growth of solar installations
across the country (Solar Energy Corporation of India, 2024).

In Africa, contract management is critical for the successful implementation of energy projects. In Kenya, the use of Public-Private
Partnerships (PPPs) has been effective in managing risks and ensuring project completion. The Lake Turkana Wind Power project, for
instance, benefited from well-structured contracts that outlined roles, responsibilities, and performance expectations, leading to its
successful commissioning (Department of Mineral Resources and Energy, 2023).

South Africa’s Renewable Energy Independent Power Producer Procurement Programme (REIPPPP) is another example of effective
contract management. The program uses standardized contracts to ensure transparency, accountability, and performance monitoring,
which have been key to the successful deployment of renewable energy projects (Nigerian Bulk Electricity Trading Plc., 2020).

In Nigeria, the management of contracts in the energy sector has been challenging due to regulatory and financial constraints.
However, recent reforms aimed at improving contract management practices are showing promise. The Nigerian Bulk Electricity
Trading (NBET) company uses PPAs to manage risks and ensure the financial viability of energy projects (KenGen, 2022).

In East Africa, Kenya has made significant strides in improving contract management for energy projects. The country’s Energy
Act provides a legal framework for contract management, ensuring that projects are completed on time and within budget. The Olkaria
Geothermal Project is a testament to the effectiveness of these practices, with contracts that clearly define performance metrics and risk
management strategies (Department of Mineral Resources and Energy, 2023).

Rwanda, on the other hand, has focused on enhancing contract management to support its ambitious energy goals. The Scaling-Up
Energy Access Project (SEAP) in Rwanda highlights the importance of effective contract management. The project faced challenges
related to resource allocation and technical design, but improvements in contract management practices have led to better performance
and increased access to electricity (AFDB, 2021).

In Rubavu District, the Gihira Hydropower Plant serves as a case study for examining the impact of contract management on the
completion of energy projects. The plant, which aims to increase the region’s renewable energy capacity, has faced several challenges
related to contract management. These include delays in project timelines, cost overruns, and issues with contractor performance.
Effective contract management practices are essential for addressing these challenges. This involves clear definition of roles and
responsibilities, performance monitoring, and risk management. The Gihira Hydropower Plant project has implemented several
strategies to improve contract management, such as regular audits, performance-based incentives, and stringent compliance
requirements.

The performance of the Gihira Hydropower Plant project depends on the continuous improvement of contract management practices.
By learning from global and regional examples, the project adopts best practices to ensure timely completion, cost efficiency, and high
performance. This contribute to the energy security of Rubavu District but also serve as a model for other energy projects in Rwanda
and beyond. And this why the current study, intends to assess the effect of Contract Management on Completion of Energy Projects in
Rubavu District, case of Gihira Hydropower Plant.

2. Statement of the problem

The completion of energy projects in Rubavu District, particularly the Gihira Hydropower Plant, has been significantly hampered
by ineffective contract management practices. In an ideal situation, effective contract management ensures timely project completion,
cost efficiency, and high contractor performance. These benefits are crucial for achieving the district’s goals of enhancing energy access
and sustainability. Proper contract management practices include clear contract terms, regular performance monitoring, and effective
communication among stakeholders, which collectively contribute to the successful delivery of energy projects.

However, the situation on the ground at the Gihira Hydropower Plant deviates from this ideal. Delays, cost overruns, and subpar
contractor performance are prevalent issues that undermine the timely and efficient delivery of the projects. For instance, a report by
the Rwanda Energy Group (REG) indicated that over 40% of energy projects in the region experience delays exceeding six months,
primarily due to poor contract management (REG, 2023). This inefficiency not only escalates project costs but also impedes the district’s
goal of enhancing energy access and sustainability (Hyun, 2024). Similar issues have been observed in other regions, where ineffective
contract management has led to significant project delays and increased costs, as noted in studies by Smith (2022) and Johnson (2021).

The current study aims to address these challenges by investigating the specific contract management practices that impact the
completion of energy projects in Rubavu District, with a focus on the Gihira Hydropower Plant. By analyzing the Gihira Hydropower
Plant as a case study, the research identified key factors contributing to project delays and cost overruns. The study employed a mixed-
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methods approach, combining quantitative data on project timelines and costs with qualitative insights from stakeholders. This
comprehensive analysis provides actionable recommendations to improve contract management practices, thereby enhancing the
efficiency and success rate of future energy projects in the district. The findings are not only contributing to the body of knowledge on
contract management in energy projects but also offer practical solutions to the identified problems, ultimately supporting the district’s
energy goals.

3. Conceptual framework of the study
Figure 1: Conceptual Framework of the Study

Independent Variable: Contract Management L
Practices (Indicators): Dependent Variable

1. Timeliness of Contract Execution.
s Average time from contract award to execution
s DPercentage of contracts executed on or before the
scheduled start date
s Number of contract delays and reasons

2. Quality of Contractor Selection Process.

s Clarity and comprehensiveness of selection Performance of Energy
criteria
o Projects (indicators):
* Adherence to procurement guidelines and % rojects (indicators)
regulations . 1. Project
* DPercentage of contracts awarded to qualified . .
contractors Completion Time.
2. Cost Efficiency.
3. Contract Meonitoring and Evaluation. . 3. Quality of Work.
» Frequency of contract performance reviews
e Percentage of confracts evaluated for 4. Stakeholder
ct?mplllance . . . Satisfaction.
o Timeliness of corrective actions following .
performance issues 5. Operational

Efficiency.

4, Risk Management Procedures
s Number of identified risks and mitigation plans
s Frequency of risk reassessment during contract |ept
lifecycle
s DPercentage of contracts with contingency plans

5. Communication and Coordination
* Frequency of stakeholder meetings and updates
e Quality of communication channels (clear, |==—
timely, documented)
» Stakeholder satisfaction with communication
effectiveness

Source: Organized and assembled by the researcher, (2024)

Monitoring and evaluation play a pivotal role in maintaining project standards and timelines. Regular and thorough monitoring
allows for early detection of issues, enabling timely interventions that prevent minor problems from escalating into major delays or cost
overruns. Effective risk management procedures within contract management further bolster this by identifying potential risks early and
implementing strategies to mitigate them. This proactive approach not only keeps the project on track but also ensures cost efficiency
by avoiding unexpected expenses (Solar Energy Corporation of India, 2024).

Effective contract management practices are crucial for the successful completion of energy projects, such as the Gihira Hydropower
Plant in Rubavu District. Timeliness in contract execution ensures that projects commence without unnecessary delays, directly
impacting the overall project completion time. When contracts are signed and executed promptly, it sets a positive tone for the project
timeline, reducing the risk of extended delays. Additionally, a robust contractor selection process ensures that only qualified and capable
contractors are chosen, which enhances the quality of work and adherence to project specifications (REG, 2023).

Communication and coordination among stakeholders are essential for the smooth execution of energy projects. Clear and consistent
communication helps in aligning the expectations and responsibilities of all parties involved, leading to higher stakeholder satisfaction.
When stakeholders are well-informed and engaged, it fosters a collaborative environment that supports operational efficiency. This, in
turn, ensures that the energy projects, once completed, operate reliably and meet the community’s needs, thereby achieving the district’s
goals of enhancing energy access and sustainability (Shen, 2023).
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4. Methodology of the study

This section gives in details methods and techniques which used to achieve study objectives and testing validity of the study
hypotheses. It shows study design, population and sample size, sampling techniques, data collection tools, methods for data processing
and data analysis. Here below are details:

4.1 Study objective
The general objective of this study is to assess the Effect of Contract Management practices on Performance of Energy Projects in
Rubavu District, case of Gihira Hydropower Plant. Specifically, this study intends to evaluate the validity of the following objectives:

i.  To examine the effect of Timeliness of Contract Execution on performance of energy projects in Rubavu District, case of
Gihira Hydropower Plant

ii. To establish the effect of Quality of Contractor Selection Process on performance of energy projects in Rubavu District, case
of Gihira Hydropower Plant

iii. To find out the effect of Contract Monitoring and Evaluation on performance of energy projects in Rubavu District, case of
Gihira Hydropower Plant

iv. To assess the effect of Risk Management Procedures on performance of energy projects in Rubavu District, case of Gihira
Hydropower Plant

v. To evaluate the effect of Communication and Coordination on performance of energy projects in Rubavu District, case of
Gihira Hydropower Plant

4.2 Study Hypotheses
The current study relay on the six hypotheses, such as:

Hoa: There is no significant effect of Timeliness of Contract Execution on performance of energy projects in Rubavu District, case
of Gihira Hydropower Plant

Hoz: There is no significant effect of Quality of Contractor Selection Process on performance of energy projects in Rubavu District,
case of Gihira Hydropower Plant

Hos: There is no significant effect of Contract Monitoring and Evaluation on performance of energy projects in Rubavu District,
case of Gihira Hydropower Plant

Hoa: There is no significant effect of Risk Management Procedures on performance of energy projects in Rubavu District, case of
Gihira Hydropower Plant.

Hos: There is no significant effect of Communication and Coordination on performance of energy projects in Rubavu District, case
of Gihira Hydropower Plant.

4.3 Research design

This study adopts a descriptive research design, combined with a correlative research design, to examine the effect of contract
management practices on the performance of energy projects in Rubavu District, specifically focusing on the Gihira Hydropower Plant.
The descriptive design allows for a detailed understanding of the current state of contract management practices and their impact on
project performance, while the correlative design helps assess the relationship between independent variables (contract management
practices) and the dependent variables (project performance). Descriptive research is appropriate for this study as it facilitates the
collection of both qualitative and quantitative data, providing a comprehensive analysis of the research problem (Kothari, 2004).

Primary data are collected through structured questionnaires distributed to all members of the target population, ensuring a census
approach, to gather firsthand information from individuals involved in managing and executing the Gihira Hydropower Plant project.
Secondary data are obtained from existing records, reports, and relevant literature to supplement and validate the primary data (Saunders,
2016). To test the correlation between the independent and dependent variables, statistical analysis using Pearson correlation coefficient
is employed to determine the strength and direction of the relationship between contract management practices and project performance
outcomes (Creswell, 2014).

This methodological approach allows the study to identify significant patterns and draw meaningful conclusions about how contract
management affects project performance. By integrating both primary and secondary data and using a census approach, the research
design ensures the findings are reliable and valid, providing valuable insights into the field of project management.

4.4 Study Population and sampling methods

The target population for this study comprises all individuals directly involved in the management and execution of the Gihira
Hydropower Plant project in Rubavu District. This includes project managers, contract managers, engineers, and other key stakeholders
who play a significant role in the project’s lifecycle. By focusing on this specific group, the study aims to gather comprehensive insights
into the contract management practices and their impact on project performance (Creswell, 2014). The target population for this study
is made with 22 employees working at Gihira Hydropower Plant, 18 staff from Energy Utulity Corporation Ltd (EUCL) at Rubavu
branch, 25 Staff working at Energy Development Corporation Ltd (EDCL) in charge of generation and projects and Investment Planning
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Units, 26 Staff working at EUCL headquarters in charge of contract management and procurement and generation units, 1 staff in charge
of electricity or energy at Rubavu District Office and 9 staff working in EUCL head office commercial department who collect revenues
to pay the generation of Gihira Hydropower plant. The total target population is made with 101 populations and as population seems to
be small, there is no need for sampling or sample size calculation, the study adopt a census design as defined in research design above.

The current study population is 101 populations which consisted by 22 Employees working at Gihira Hydropower Plant, 18 Staff
from Energy Utulity Corporation Ltd (EUCL) at Rubavu branch. 25 Staff working at Energy Development Corporation Ltd (EDCL) in
charge of generation and projects and Investment Planning Units, 26 Staff working at EUCL headquarters in charge of contract
management and procurement and generation units, 1 Staff in charge of electricity or energy at Rubavu District Office and Staff working
in EUCL head office commercial department who collect revenues to pay the generation of Gihira Hydropower plant. This is a small
population and non-need for sample size calculation while census design method adopted.

This study employs a census sampling approach to include the entire target population of 101 individuals directly involved with the
Gihira Hydropower Plant project, ensuring a comprehensive and unbiased dataset. The population consists of employees from various
organizations such as the Gihira Hydropower Plant, Energy Utility Corporation Ltd (EUCL), Energy Development Corporation Ltd
(EDCL), Rubavu District Office, and EUCL’s commercial department. In addition to census sampling, stratified sampling is used to
categorize participants into distinct groups based on their roles, ensuring that all relevant perspectives from different sectors are
represented. This combined approach allows for a thorough and reliable analysis of contract management practices and their impact on
the project's performance.

Table 1: Population category

. . 4 Sample Sampling
Population category Population size Size technique
Employees working at Gihira Hydropower Plant, 22 22
Staff from Energy Utulity Corporation Ltd (EUCL) at Rubavu branch. 18 18
Staff working at Energy Development Corporation Ltd (EDCL) in charge of Universal

. . ; 3 25 25
generation and projects and Investment Planning Units (census)
Staff working at EUCL headquarters in charge of contract management and 26 26 sampling and
procurement and generation units stratified
Staff in charge of electricity or energy at Rubavu District Office 1 1 sampling
Staff working in EUCL head office commercial department who collect revenues 9 9 techniques

to pay the generation of Gihira Hydropower plant.
Total 101 101

Source: Gihira Hydropower plant, Rubavu District, EDCL and EUCL (2024)

4.5 Instrument of data collection

This study has adopted to use of primary data collected using a list of questions both closed ended and open ended (questionnaire)
(The questionnaire was made using scales coded from 5 to 1 respectively Strongly Agree (SA), Agree (A), Not Sure (NS), Disagree (D)
and Strongly Disagree (SD)), and interview, while secondary data were collected using documentation. Pilot study were conducted for
reliability test of research questionnaire, Content validity for the questionnaire was 91.95% and the pre-test study results indicate that,
the study questionnaire present and a significant constancy 84.75% above 70% standard.

4.6 Data Analysis
After data collection, analysis involved both descriptive and inferential statistics as capture in the subsequent section.
4.6.1 Descriptive statistics

Within this study, after data collection and data processing frequency, percentage, mean, and standard deviation, was examined
using Statistical Package for Social Scientist (SPSS) as tool for analysis and necessary for producing these descriptive and inferential
statistics parameters. The analysis of mean and standard deviation was made into three categories for the mean (Weak mean [1-2.49],
Moderate mean [2.50-3.49] Strong Mean [3.50-5.00].

4.6.2 Inferential statistics

The inferential statistics to be used include correlation and regression analysis. Bivariate Relationship examination was made for
testing the legitimacy of investigate questions, this guarantees test of one dependent variable to one autonomous variable. It is one of
the best shapes of measurable investigation, utilized to discover out in case there's a relationship between two sets of values. It ordinarily
includes the factors X and Y. Bivariate investigation is the examination of precisely two factors X represent the independent variable
and Y represent Dependent variable. This produces Pearson Relationship (r) which ranges between A+ 1, this may be positive or
negative solid or frail based on the test comes about, and which extend it fit from [-1; +1] and it takes too beneath thought Sig.(2-Tailed)
which test the measurable affiliation of tried factors. This ought to be less or break even with to 0.05 for being measurably critical.

The study also used linear regression model for assessing the validity of research questions of the study. Here below is the linear
model function:

Y = B, + B1X; + € and this was made into 5 simple linear equations corresponding to 5 hypotheses capturing X1 to X5.
where:
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Y: Energy Projects in Rubavu District, case of Gihira Hydropower Plant (measured by the following indicators: Project Completion
Time, Cost Efficiency, Quality of Work, Stakeholder Satisfaction and Operational Efficiency.

X1: Timeliness of Contract Execution; X2: Quality of Contractor Selection Process; X3: Contract Monitoring and Evaluation; X4:
Risk Management Procedures; and X5: Communication and Coordination, while p1- B5: Slope or coefficient of estimates and 0:
Constant as well as ¢: Error term.

Qualitative data analysis was made as an outcome from open questions which also attended by all targeted six group based (FGD)
on the population category and this group member was the same to the sample discussed above. For analysis, the researcher makes a
summary in separate point of chapter four and used these ideas to analyze and interpret the findings from quantitative data as well as to
compare with the theoretical framework and empirical review. Qualitative data were linked to the quantitative data through data
interpretation discussion. Qualitative data were used to ensure that quantitative data are valid and accurate.

5. Findings
Data were presented as collected from the respondents per each objective:

5.1 Contract management best practices ensured by Gihira hydropower plant stakeholders.

Section 5.1 delves into the contract management best practices implemented by the stakeholders involved in the Gihira Hydropower
Plant project. Effective contract management is crucial for the success of energy projects, ensuring that they are completed on time,
within budget, and to the required standards. In this section, we explore several key aspects of contract management that have been
emphasized by the stakeholders involved in the Gihira Hydropower Plant project.

5.1.1 Timeliness of Contract Execution

Timeliness of Contract Execution, examines the importance of meeting deadlines and the impact of timely contract execution on
project performance. Delays in contract execution can result in cost overruns and disruptions in project schedules, making timeliness a
critical factor.

Table 2: Descriptive statistics on effect of Timeliness of Contract Execution on performance of energy projects

Timeliness of Contract Execution D NS A SA Mean Stdv.
The time taken from the contract award to its actual
execution at Gihira Hydropower Plant was consistently 11 (11.3%) 7 (7.2%) 64 (66%) 15 (15.5%) 3.86 .816

within the expected timeframe.

Contracts for the Gihira Hydropower Plant project were
executed on or before the scheduled start date.

The Gihira Hydropower Plant experienced significant
delays in contract execution, and the reasons for these 0 (0%) 14 (14.4%) 54 (55.7%) 29 (29.9%) 4.15 .651
delays were adequately addressed.

Timely execution of the contract has positively impacted

11 (11.3%) 7 (7.2%) 61(62.9%)  18(18.6%)  3.89 840

0, 0, 0, 0,
the Gihira Hydropower Plant project performance. 7(7.2%) 22 (22.7%) 29 (29.9%) 39 (40.2%) 4.03 962
Any dela)_/s in contract execgtlon for the Gihira Hydropower 7(7.2%) 7(7.2%) 51 (52.6%) 32 (33%) 411 828
Plant project were communicated promptly.
The Gihira Hydropower Plant project faced significant 0 (0%) 4 (4.1%) 54 (55.7%) 39 (40.2%) 436 562

delays due to poor contract execution.

Source: Author (2025)
Keys: SD: Strongly Disagree coded 1; D: Disagree coded 2; NS: Not Sure coded 3; A: Agree coded 4 and SA: Strongly Agree coded
5. Stdv.: Standard Deviation. The means would be taken in three categories: [1.00-2.49] Weak mean; [2.50-3.49] Moderate mean and
[3.50-5.00] Strong mean. For Standard Deviation that <=0.05 is homogeneity standard deviation and the >0.05 is heterogeneity standard
deviation.

The data in Table 2 provides insights into how the timeliness of contract execution impacts the performance of the Gihira
Hydropower Plant project. A majority (66%) agreed that the time taken from contract award to execution was within the expected
timeframe, with a mean score of 3.86 and a standard deviation of 0.816. This suggests that the project generally adhered to its schedule.

Additionally, 62.9% agreed that contracts were executed on or before the scheduled start date, with a mean score of 3.89 and a
standard deviation of 0.840. This indicates a high level of adherence to planned timelines. A significant portion (55.7%) agreed that
delays were adequately addressed, with a mean score of 4.15 and a standard deviation of 0.651. This reflects effective management of
unforeseen delays.

Furthermore, 40.2% strongly agreed that timely execution positively impacted project performance, with a mean score of 4.03 and
a standard deviation of 0.962. This highlights the importance of adhering to timelines for project success. Moreover, 52.6% agreed that
any delays were communicated promptly, with a mean score of 4.11 and a standard deviation of 0.828. Effective communication is
crucial for managing expectations and mitigating risks. Lastly, 55.7% agreed that significant delays were due to poor contract execution,
with a mean score of 4.36 and a standard deviation of 0.562. This underscores the need for robust contract management practices.
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Table 3: Relationship between Timeliness of Contract Execution and performance of energy projects

Timeliness of Contract Performance of Energy
Execution Projects

Timeliness of Pearson Correlation 1 764
Contract Execution Sig. (2-tailed) .000

N 97 97
Performance of Pearson Correlation 764 1
Energy Projects Sig. (2-tailed) .000

N 07 97

**_ Correlation is significant at the 0.05 level (2-tailed).

Table 3 shows a strong positive correlation (Pearson Correlation = 0.764, p < 0.05) between the timeliness of contract execution and
the performance of energy projects. This significant correlation indicates that timely contract execution is closely associated with better
project performance. Existing studies on project execution strategies for energy projects emphasize the critical role of timely contract
execution. For instance, research on EPC (Engineering, Procurement, and Construction) projects highlights that delays in contract
execution can lead to cost overruns and project failures (Pulkkinen, 2020). Additionally, studies on contract management in the energy
sector stress the importance of addressing delays promptly and maintaining effective communication to ensure project success
(Honkomp, 2020). Overall, the findings from the Gihira Hydropower Plant project align with these studies, reinforcing the significance
of timely contract execution in achieving optimal project performance.

Table 4: Effect of Timeliness of Contract Execution on performance of energy projects

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 7642 .584 .580 .1394298
a. Predictors: (Constant), Timeliness of Contract Execution
ANOVA?

Model Sum of Squares df Mean Square F Sig.

Regression 2.593 1 2.593 133.364 .000°
1 Residual 1.847 95 .019

Total 4.440 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Timeliness of Contract Execution

Coefficients®

Unstandardized Coefficients Standardized Coefficients .
Model t Sig.
B Std. Error Beta
(Constant) 2.976 117 25.397 .000
1 Timeliness of Contract Execution .330 .029 .764 11.548 .000

a. Dependent Variable: Performance of Energy Projects

As seen from Table 4 the model summary indicates that the correlation coefficient (R) is 0.764, suggesting a strong positive
relationship between the timeliness of contract execution and the performance of energy projects. The R Square value of 0.584 implies
that approximately 58.4% of the variance in the performance of energy projects can be explained by the timeliness of contract execution.
The adjusted R Square value of 0.580, which is very close to the R Square value, indicates that the model is a good fit.

The ANOVA table shows that the regression model is statistically significant. The F-value is 133.364 with a significance level (p-
value) of 0.000, which is less than 0.05. This indicates that the model significantly predicts the performance of energy projects based
on the timeliness of contract execution.

The equation is y = 2.976 + 0.330X; where “Y” Represent “Performance of Energy Projects” and X; represent “Timeliness of
Contract Execution”

The coefficients table provides the unstandardized and standardized coefficients for the predictor variable. The unstandardized
coefficient (B) for the constant is 2.976, and for the timeliness of contract execution, it is 0.330. This means that for every unit increase
in the timeliness of contract execution, the performance of energy projects increases by 0.330 units. The standardized coefficient (Beta)
is 0.764, indicating a strong positive effect. The t-value for the timeliness of contract execution is 11.548 with a significance level (p-
value) of 0.000, which is less than 0.05, confirming that the effect is statistically significant.

Conclusion on Null Hypothesis One

Based on the results from Table 4.11, the null hypothesis (HO01) that there is no significant effect of the timeliness of contract
execution on the performance of energy projects in Rubavu District, case of Gihira Hydropower Plant was rejected. The findings indicate
that the timeliness of contract execution has a significant positive effect on the performance of energy projects.
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5.1.2 Quality of Contractor Selection Process

Quality of Contractor Selection Process follows as the second sub-point, focusing on the procedures used to select contractors. A
thorough and effective contractor selection process is vital to ensure that only qualified and reliable contractors are chosen, which
significantly affects the overall performance and quality of the project.

Table 5: Descriptive statistics on effect of Quality of Contractor Selection Process on performance of energy projects

Quality of Contractor Selection Process D NS A SA Mean  Stdv.

The criteria used for selecting contractors for the Gihira 0 58 39

. - . 0
Hydrop_owler Plar_wt were clear, comprehensive, and aligned with (0%) 0 (0%) (59.8%) (40.2%) 4.4 493
the project's requirements.

The contractor selection process for the Gihira Hydropower Plant 0 0 (0%) 58 39 44 493
strictly adhered to procurement guidelines and regulations. (0%) (59.8%) (40.2%) ' ‘
The contractors selected for the Gihira Hydropower Plant met or 0 21 40 36 415 755
exceeded the qualifications required for project success. (0%) (21.6%) (41.2%) (37.1%) ' '
The quality of the contractor selection process influenced the 0 14 51 0

Gihira Hydropower Plant project success. (0%) (14.4%) (52.6%) 32(33%) 419 667
The selection process for the Gihira Hydropower Plant project 0 7 (7.2%) 51 39 433 608
included thorough background checks of contractors. (0%) 7 (52.6%) (40.2%) ' '
The contractor selection process for the Gihira Hydropower Plant 0 0 (0%) 72 25 426 440
project was free from any biases or favoritism. (0%) (74.2%) (25.8%) ' '

Source: Author (2025)

The data in Table 5 provides insights into how the quality of the contractor selection process impacts the performance of the Gihira
Hydropower Plant project. The criteria used for selecting contractors were clear, comprehensive, and aligned with the project’s
requirements, as indicated by 59.8% agreeing and 40.2% strongly agreeing, resulting in a mean score of 4.4 and a standard deviation of
0.493. This suggests that the selection criteria were well-defined and appropriate for the project's needs. Additionally, the contractor
selection process strictly adhered to procurement guidelines and regulations, with the same distribution of responses (59.8% agreeing
and 40.2% strongly agreeing) and identical mean and standard deviation values (4.4 and 0.493, respectively). This indicates a high level
of compliance with established procedures.

The contractors selected for the project met or exceeded the qualifications required for project success, with 41.2% agreeing and
37.1% strongly agreeing, resulting in a mean score of 4.15 and a standard deviation of 0.755. This reflects the effectiveness of the
selection process in identifying qualified contractors. Furthermore, the quality of the contractor selection process influenced the project's
success, as indicated by 52.6% agreeing and 33% strongly agreeing, with a mean score of 4.19 and a standard deviation of 0.667. This
highlights the importance of a robust selection process in achieving project success.

The selection process included thorough background checks of contractors, with 52.6% agreeing and 40.2% strongly agreeing,
resulting in a mean score of 4.33 and a standard deviation of 0.608. This underscores the importance of due diligence in the selection
process. Lastly, the contractor selection process was free from any biases or favoritism, with 74.2% agreeing and 25.8% strongly
agreeing, resulting in a mean score of 4.26 and a standard deviation of 0.440. This indicates a high level of fairness and transparency in
the selection process.

Table 6: Relationship between Quality of Contractor Selection Process and performance of energy projects

Quality of Contractor Selection Performance of Energy
Process Projects
Quality of Contractor :?ar?gl;f; r(;;a lton L '60730
Selection Process N g 97 '97
Performance of Energy Pearson Correlation 674™ 1
Projects ﬁllg. (2-tailed) (;(;0 or

**_Correlation is significant at the 0.05 level (2-tailed).

Table 6 shows a strong positive correlation (Pearson Correlation = 0.674, p < 0.05) between the quality of the contractor selection
process and the performance of energy projects. This significant correlation indicates that a high-quality contractor selection process is
closely associated with better project performance. Based on the results from Tables 4.14 and 4.15, it is evident that the quality of the
contractor selection process has a significant positive effect on the performance of energy projects in Rubavu District, specifically the
Gihira Hydropower Plant. The findings highlight the importance of clear and comprehensive selection criteria, adherence to
procurement guidelines, thorough background checks, and a bias-free selection process in achieving project success.
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Table 7: Effect of Quality of Contractor Selection Process on performance of energy projects

Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 .6742 454 448 1597232
a. Predictors: (Constant), Quality of Contractor Selection Process
ANOVA?
Model SSum of df Mean Square F Sig.
guares

Regression 2.016 1 2.016 79.022 .000°

1 Residual 2.424 95 .026
Total 4.440 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Quality of Contractor Selection Process

Coefficients?

Unstandardized Coefficients Standardized

Model Coefficients t Sig.
B Std. Error Beta
(Constant) 2.713 181 14.951 .000
1 Quality of Contractor Selection
Process 375 .042 674 8.889  .000

a. Dependent Variable: Performance of Energy Projects

As seen from Table 7 the model summary indicates that the correlation coefficient (R) is 0.674, suggesting a strong positive
relationship between the quality of the contractor selection process and the performance of energy projects. The R Square value of 0.454
implies that approximately 45.4% of the variance in the performance of energy projects can be explained by the quality of the contractor
selection process. The adjusted R Square value of 0.448, which is very close to the R Square value, indicates that the model is a good
fit.

The ANOVA table shows that the regression model is statistically significant. The F-value is 79.022 with a significance level (p-
value) of 0.000, which is less than 0.05. This indicates that the model significantly predicts the performance of energy projects based
on the quality of the contractor selection process.

The equation is y = 2.713 4+ 0.375X, where “Y” Represent “Performance of Energy Projects” and X, represent “Quality of
Contractor Selection Process”

The coefficients table provides the unstandardized and standardized coefficients for the predictor variable. The unstandardized
coefficient (B) for the constant is 2.713, and for the quality of the contractor selection process, it is 0.375. This means that for every
unit increase in the quality of the contractor selection process, the performance of energy projects increases by 0.375 units. The
standardized coefficient (Beta) is 0.674, indicating a strong positive effect. The t-value for the quality of the contractor selection process
is 8.889 with a significance level (p-value) of 0.000, which is less than 0.05, confirming that the effect is statistically significant.

Conclusion on Null Hypothesis Two

Based on the results from Table 4.14, we reject the null hypothesis (H02) that there is no significant effect of the quality of the
contractor selection process on the performance of energy projects in Rubavu District, case of Gihira Hydropower Plant. The findings
indicate that the quality of the contractor selection process has a significant positive effect on the performance of energy projects. The
findings from this study align with existing research on contractor selection processes in energy projects. For instance, Hamouda (2021)
emphasizes that the evaluation and selection of contractors based on multiple criteria, rather than just price, significantly influence
project quality and success.

5.1.3 Contract Monitoring and Evaluation

Contract Monitoring and Evaluation is discussed, highlighting the ongoing oversight and assessment processes in place during the
execution of the contract. Proper monitoring ensures that contractors adhere to the terms and conditions of the contract, while regular
evaluations help identify areas for improvement and prevent issues from escalating.

Table 8: Descriptive statistics on effect of Contract Monitoring and Evaluation on performance of energy projects

Contract Monitoring and Evaluation D NS A SA Mean  Stdv.
Regular performance reviews of contractors were conducted 50 40
throughout the Gihira Hydropower Plant project to ensure 0 (0%) 7 (7.2%) 4.34 .610

0, 0,
adherence to contract terms. (51.5%) (41.2%)

All contracts related to the Gihira Hydropower Plant were 89
regularly evaluated to assess compliance with agreed-upon 0 (0%) 0 (0%) 8 (8.2%) (91.8%) 4.92 277
terms and conditions. o7
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When performance issues were identified during the Gihira

Hydropower Plant project, corrective actions were taken 7 (7.2%) 0 (0%) (555;,/) (373%/) 4.23 784
promptly to address them. 70 70

The Gihira Hydropower Plant project benefited from 0 o 54 36

continuous contract evaluation. 0 (0%) 7 (7.2%) (55.7%) (37.1%) 4.3 598
Monitoring and evaluation reports for the Gihira Hydropower 7 (7.2%) 11 25 54 43 937
Plant project were shared with relevant stakeholders. ' (11.3%) (25.8%) (55.7%) ' '
The contract monitoring process was effective in ensuring the 0 o 25 72

Gihira Hydropower Plant project success. 0 (0%) 0 (0%) (25.8%) (74.2%) 4.74 440

Source: Author (2025)

The data in Table 8 provides insights into how contract monitoring and evaluation impact the performance of the Gihira Hydropower
Plant project. Regular performance reviews of contractors were conducted throughout the project to ensure adherence to contract terms,
with 51.5% agreeing and 41.2% strongly agreeing, resulting in a mean score of 4.34 and a standard deviation of 0.610. This suggests
that performance reviews were a consistent practice. All contracts related to the project were regularly evaluated to assess compliance
with agreed-upon terms and conditions, with 91.8% strongly agreeing and 8.2% agreeing, resulting in a mean score of 4.92 and a
standard deviation of 0.277. This indicates a high level of compliance and thorough evaluation. When performance issues were
identified, corrective actions were taken promptly, with 55.7% agreeing and 37.1% strongly agreeing, resulting in a mean score of 4.23
and a standard deviation of 0.784. This reflects the effectiveness of the response to performance issues.

The project benefited from continuous contract evaluation, with 55.7% agreeing and 37.1% strongly agreeing, resulting in a mean
score of 4.3 and a standard deviation of 0.598. This highlights the positive impact of ongoing evaluation. Monitoring and evaluation
reports were shared with relevant stakeholders, with 55.7% strongly agreeing and 25.8% agreeing, resulting in a mean score of 4.3 and
a standard deviation of 0.937. This underscores the importance of transparency and communication. The contract monitoring process
was effective in ensuring project success, with 74.2% strongly agreeing and 25.8% agreeing, resulting in a mean score of 4.74 and a
standard deviation of 0.440. This indicates a high level of effectiveness in the monitoring process.

Table 9: Relationship between Contract Monitoring and Evaluation and performance of energy projects

Contract Monitoring and

Performance of Energy

Evaluation Projects

Pearson 1 749™
Contract Monitoring and Correlation '
Evaluation Sig. (2-tailed) .000

N 97 97

Pearson _ 249™ 1

. Correlation

Performance of Energy Projects Sig. (2-tailed) 000

N 97 97

**_Correlation is significant at the 0.05 level (2-tailed).

Table 9 shows a strong positive correlation (Pearson Correlation = 0.749, p < 0.05) between contract monitoring and evaluation and
the performance of energy projects. This significant correlation indicates that effective contract monitoring and evaluation are closely
associated with better project performance.

Based on the results from Tables 4.17 and 4.18, it is evident that contract monitoring and evaluation have a significant positive effect
on the performance of energy projects in Rubavu District, specifically the Gihira Hydropower Plant. The findings highlight the
importance of regular performance reviews, compliance evaluations, prompt corrective actions, continuous evaluation, stakeholder
communication, and effective monitoring processes in achieving project success. The findings from this study align with existing
research on contract monitoring and evaluation in energy projects. For instance, Kemirembe and Aforabi (2024) found that monitoring
and evaluation significantly influence project performance in the Rural Electricity Distribution Project in Bugesera District, Rwanda.

Table 10: Effect of Contract Monitoring and Evaluation on performance of energy projects

Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 7492 .560 .556 1433384
a. Predictors: (Constant), Contract Monitoring and Evaluation
ANOVA?
Model Sum of df Mean Square F Sig.
Squares
1 Regression 2.488 1 2.488 121.080 .000P
Residual 1.952 95 021

a9?2
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Total 4,440 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Contract Monitoring and Evaluation

Coefficients?

Unstandardized Coefficients Standardized

Model Coefficients t Sig.
B Std. Error Beta
(Constant) 2.120 .200 10.580 .000
1 Contract Monitoring and 492 045 749 11.004 .00
Evaluation

a. Dependent Variable: Performance of Energy Projects

As seen from Table 10 the model summary indicates that the correlation coefficient (R) is 0.749, suggesting a strong positive
relationship between contract monitoring and evaluation and the performance of energy projects. The R Square value of 0.560 implies
that approximately 56.0% of the variance in the performance of energy projects can be explained by contract monitoring and evaluation.
The adjusted R Square value of 0.556, which is very close to the R Square value, indicates that the model is a good fit.

The ANOVA table shows that the regression model is statistically significant. The F-value is 121.080 with a significance level (p-
value) of 0.000, which is less than 0.05. This indicates that the model significantly predicts the performance of energy projects based
on contract monitoring and evaluation.

The equation is y = 2.120 + 0.492X; where “Y” Represent “Performance of Energy Projects” and X; represent “Contract
Monitoring and Evaluation”.

The coefficients table provides the unstandardized and standardized coefficients for the predictor variable. The unstandardized
coefficient (B) for the constant is 2.120, and for contract monitoring and evaluation, it is 0.492. This means that for every unit increase
in contract monitoring and evaluation, the performance of energy projects increases by 0.492 units. The standardized coefficient (Beta)
is 0.749, indicating a strong positive effect. The t-value for contract monitoring and evaluation is 11.004 with a significance level (p-
value) of 0.000, which is less than 0.05, confirming that the effect is statistically significant.

Conclusion on Null Hypothesis Three

Based on the results from Table 10, we reject the null hypothesis (HO3) that there is no significant effect of contract monitoring and
evaluation on the performance of energy projects in Rubavu District, case of Gihira Hydropower Plant. The findings indicate that
contract monitoring and evaluation have a significant positive effect on the performance of energy projects. The findings from this study
align with existing research on contract monitoring and evaluation in energy projects. For instance, Kemirembe and Aforabi (2024)
found that monitoring and evaluation significantly influence project performance in the Rural Electricity Distribution Project in
Bugesera District, Rwanda.

5.1.4 Risk Management Procedures

Risk Management Procedures are also crucial, addressing how risks are identified, assessed, and mitigated throughout the project
lifecycle. Effective risk management ensures that potential obstacles, whether technical, financial, or regulatory, are managed
proactively to avoid disruptions.

Table 11: Descriptive statistics on effect of Risk Management Procedures on performance of energy projects

Risk Management Procedures D NS A SA Mean  Stdv.
All major risks associated with the Gihira Hydropower Plant

project were identified, and comprehensive risk mitigation 0(0%) 0 (0%) ( 4032%) 58 (59.8%) 4.6 493
plans were developed. '

Risks associated with the Gihira Hydropower Plant project 57

were regularly reassessed and updated throughout the contract 0 (0%) 0 (0%) (59.8%) 40(41.2%) 441 495
lifecycle. '

Adequate contingency plans were developed and integrated

into contracts for the Gihira Hydropower Plant project to 0(0%) 0 (0%) 0 (0%) 97 (100%) 4 .000
address unforeseen challenges.

The project team was well-prepared to handle unforeseen risks 0 0 85 0

in the Gihira Hydropower Plant project. 0(0%)  0(0%) (87.6%) 12 (12.4%) 4.12 331
Risk management procedures helped in minimizing 7 7 43 0

disruptions in the Gihira Hydropower Plant project. (7.2%)  (7.2%) (44.3%) 40 (41.2%) 4.2 862
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Risk Management Procedures D NS A SA Mean  Stdv.

The Gihira Hydropower Plant project faced significant 0 0 36 0
challenges due to inadequate risk management. 0(0%)  0(0%) (37.1%) 61 (62.9%) 4.63 486

Source: Author (2025)

The data in Table 11 provides insights into how risk management procedures impact the performance of the Gihira Hydropower
Plant project. All major risks associated with the project were identified, and comprehensive risk mitigation plans were developed, with
59.8% strongly agreeing and 40.2% agreeing, resulting in a mean score of 4.6 and a standard deviation of 0.493. This suggests that risk
identification and mitigation planning were thorough and effective. Risks associated with the project were regularly reassessed and
updated throughout the contract lifecycle, with 59.8% agreeing and 41.2% strongly agreeing, resulting in a mean score of 4.41 and a
standard deviation of 0.495. This indicates a proactive approach to risk management.

Adequate contingency plans were developed and integrated into contracts to address unforeseen challenges, with 100% strongly
agreeing, resulting in a mean score of 4.0 and a standard deviation of 0.000. This reflects a high level of preparedness for unexpected
issues. The project team was well-prepared to handle unforeseen risks, with 87.6% agreeing and 12.4% strongly agreeing, resulting in
a mean score of 4.12 and a standard deviation of 0.331. This highlights the team's readiness to manage risks effectively.

Risk management procedures helped in minimizing disruptions, with 44.3% agreeing and 41.2% strongly agreeing, resulting in a
mean score of 4.2 and a standard deviation of 0.862. This underscores the effectiveness of risk management in maintaining project
continuity. The project faced significant challenges due to inadequate risk management, with 62.9% strongly agreeing and 37.1%
agreeing, resulting in a mean score of 4.63 and a standard deviation of 0.486. This indicates that despite the efforts, there were still
notable challenges due to risk management shortcomings.

Table 12: Relationship between Risk Management Procedures and performance of energy projects

Risk Management Procedures  Performance of Energy Projects

Risk Management Pearson Correlation 1 421
Procedures Sig. (2-tailed) .000
N 97 97
Performance of Pearson Correlation 4217 1
Energy Projects Sig. (2-tailed) .000
N 97 97

**_Correlation is significant at the 0.05 level (2-tailed).

Table 12 shows a moderate positive correlation (Pearson Correlation = 0.421, p < 0.05) between risk management procedures and
the performance of energy projects. This significant correlation indicates that effective risk management procedures are associated with
better project performance, although the relationship is not as strong as with other factors. Based on the results from Tables 4.20 and
4.21, it is evident that risk management procedures have a significant positive effect on the performance of energy projects in Rubavu
District, specifically the Gihira Hydropower Plant. The findings highlight the importance of identifying risks, developing comprehensive
mitigation plans, regularly reassessing risks, preparing contingency plans, and ensuring the project team is well-prepared to handle
unforeseen challenges. The findings from this study align with existing research on risk management in energy projects. For instance,
Petrova et al. (2019) emphasize that comprehensive risk identification and mitigation planning are crucial for the success of renewable
energy projects.

Table 13: Effect of Risk Management Procedures on performance of energy projects

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 4212 178 .169 .1960391
a. Predictors: (Constant), Risk Management Procedures
ANOVA?

Model Sum of Squares df Mean Square F Sig.

Regression 0.789 1 0.789 20.519 .000°
1 Residual 3.651 95 .038

Total 4.440 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Risk Management Procedures

Coefficients?

Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

1 (Constant) 3.031 .285 10.625 .000

Risk Management Procedures .298 .066 421 4,530 .000
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a. Dependent Variable: Performance of Energy Projects

As seen from Table 13 the model summary indicates that the correlation coefficient (R) is 0.421, suggesting a moderate positive
relationship between risk management procedures and the performance of energy projects. The R Square value of 0.178 implies that
approximately 17.8% of the variance in the performance of energy projects can be explained by risk management procedures. The
adjusted R Square value of 0.169, which is close to the R Square value, indicates that the model is a reasonable fit.

The ANOVA table shows that the regression model is statistically significant. The F-value is 20.519 with a significance level (p-
value) of 0.000, which is less than 0.05. This indicates that the model significantly predicts the performance of energy projects based
on risk management procedures.

The equation is y = 3.031 + 0.298X, where “Y” Represent “Performance of Energy Projects” and X, represent “Risk Management
Procedures”

The coefficients table provides the unstandardized and standardized coefficients for the predictor variable. The unstandardized
coefficient (B) for the constant is 3.031, and for risk management procedures, it is 0.298. This means that for every unit increase in risk
management procedures, the performance of energy projects increases by 0.298 units. The standardized coefficient (Beta) is 0.421,
indicating a moderate positive effect. The t-value for risk management procedures is 4.530 with a significance level (p-value) of 0.000,
which is less than 0.05, confirming that the effect is statistically significant.

Conclusion on Null Hypothesis Four

Based on the results from Table 13, we reject the null hypothesis (H04) that there is no significant effect of risk management
procedures on the performance of energy projects in Rubavu District, case of Gihira Hydropower Plant. The findings indicate that risk
management procedures have a significant positive effect on the performance of energy projects. The findings from this study align
with existing research on risk management in energy projects. For instance, Petrova et al. (2019) emphasize that comprehensive risk
identification and mitigation planning are crucial for the success of renewable energy projects. Similarly, Goyal (2021) highlights the
importance of regular risk reassessment and the development of contingency plans to address unforeseen challenges in energy projects.

5.1.5 Communication and Coordination

Communication and Coordination among stakeholders is explored. Strong communication and coordination ensure that all parties
involved in the project are aligned in their objectives, responsibilities, and expectations, thereby enhancing project efficiency and
collaboration.

Table 14: Descriptive statistics on effect of Communication and Coordination on performance of energy projects

Communication and Coordination D NS A SA Mean  Stdv.
Frequent meetings and updates were held with relevant 99 68
stakeholders to ensure smooth coordination during the 7 (7.2%) 0 (0%) 4.56 .829

0, 0
execution of the Gihira Hydropower Plant project. (22.7%) (70.1%)

Communication channels for the Gihira Hydropower Plant m 53
project were clear, timely, and well-documented to avoid 0 (0%) 0 (0%) (45.4%) (54.6%) 4,55 .500
misunderstandings and delays. 0 70

Stakeholders were satisfied with the communication process 43 47

and felt adequately informed about the progress and challenges 7 (7.2%) 0 (0%) s . 4.34 .815
of the Gihira Hydropower Plant project. (44.3%) (48.5%)

Effective communication contributed to the successful 0 o 57 40

execution of the Gihira Hydropower Plant project. 0 (0%) 0 (0%) (58.8%) (41.2%) {41 495
There was a clear communication plan in place for the Gihira 0 o 47 50

Hydropower Plant project. 0 (0%) oReED) (48.5%) (51.5%) 802 502
Lack of coordination negatively impacted the Gihira 7(72%) 7 (7.2%) 32 51 431 894

Hydropower Plant project performance. (33.0%) (52.6%)

Source: Author (2025)

The data in Table 14 provides insights into how communication and coordination impact the performance of the Gihira Hydropower
Plant project. Frequent meetings and updates were held with relevant stakeholders to ensure smooth coordination, with 70.1% strongly
agreeing and 22.7% agreeing, resulting in a mean score of 4.56 and a standard deviation of 0.829. This suggests that regular
communication was a key practice. Communication channels for the project were clear, timely, and well-documented to avoid
misunderstandings and delays, with 54.6% strongly agreeing and 45.4% agreeing, resulting in a mean score of 4.55 and a standard
deviation of 0.500. This indicates that effective communication practices were in place.

Stakeholders were satisfied with the communication process and felt adequately informed about the progress and challenges of the
project, with 48.5% strongly agreeing and 44.3% agreeing, resulting in a mean score of 4.34 and a standard deviation of 0.815. This
reflects a high level of stakeholder satisfaction with the communication process. Effective communication contributed to the successful
execution of the project, with 41.2% strongly agreeing and 58.8% agreeing, resulting in a mean score of 4.41 and a standard deviation
of 0.495. This highlights the importance of communication in project success.

There was a clear communication plan in place for the project, with 51.5% strongly agreeing and 48.5% agreeing, resulting in a
mean score of 4.52 and a standard deviation of 0.502. This indicates that a well-defined communication plan was implemented.
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Lack of coordination negatively impacted the project performance, with 52.6% strongly agreeing and 33.0% agreeing, resulting in
a mean score of 4.31 and a standard deviation of 0.894. This underscores the negative effects of poor coordination.

Table 15: Relationship between Communication and Coordination and performance of energy projects

Communication and Performance of
Coordination Energy Projects
L Pearson Correlation 1 16311
Communication and Sig. (2-tailed) 110
Coordination N g 97 '97
Pearson Correlation 16311 1
Performance of Energy Sig. (2-tailed) 110
Projects N g- '97 97

Table 15 shows a weak positive correlation (Pearson Correlation = 0.163, p > 0.05) between communication and coordination and
the performance of energy projects. This correlation is not statistically significant, indicating that while communication and coordination
practices were generally positive, they did not have a strong direct impact on project performance in this case.

Based on the results from Tables 4.23 and 4.24, it is evident that while communication and coordination practices were well-
implemented and positively perceived, they did not have a statistically significant direct impact on the performance of energy projects
in Rubavu District, specifically the Gihira Hydropower Plant. This suggests that other factors may play a more critical role in
determining project performance.

The findings from this study differ from some existing research on communication and coordination in energy projects. For instance,
Malik et al. (2023) found that effective communication and stakeholder engagement significantly impact the success of renewable
energy projects in Pakistan. Similarly, Daramola et al. (2024) emphasize the importance of communication efficiency in energy sector
project management. These studies highlight the critical role of communication in project success, suggesting that the context and
specific project dynamics may influence the impact of communication and coordination.

Table 16: Effect of Communication and Coordination on performance of energy projects

Model Summary

Model R R Square asligted R Std. Error of the Estimate
Square
1 .1632 .027 .016 .2132813
a. Predictors: (Constant), Communication and Coordination
ANOVA?
Model Sl df Mean Square F Sig.
Squares

Regression 0.118 1 0.118 2.596 .110°b

1 Residual 4.321 95 .045
Total 4.440 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Communication and Coordination
Coefficients?

. - Standardized
Model Unstandardized Coefficients Coefficients i Sig.

B Std. Error Beta
(Constant) 3.904 .259 15.090 .000

1 Communication and 093 058 163 1611 .110

Coordination
a. Dependent Variable: Performance of Energy Projects

As seen from Table 16 the model summary indicates that the correlation coefficient (R) is 0.163, suggesting a weak positive
relationship between communication and coordination and the performance of energy projects. The R Square value of 0.027 implies
that only 2.7% of the variance in the performance of energy projects can be explained by communication and coordination. The adjusted
R Square value of 0.016, which is close to the R Square value, indicates that the model is not a strong fit.

International Journal Of Novel Research And Development (www.ijnrd.org)

JNRD2504011 ‘



http://www.ijrti.org/

© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | INRD.ORG

The ANOVA table shows that the regression model is not statistically significant. The F-value is 2.596 with a significance level (p-
value) of 0.110, which is greater than 0.05. This indicates that the model does not significantly predict the performance of energy
projects based on communication and coordination.

The equation is y = 3.904 + 0.093X5 where “Y” Represent “Performance of Energy Projects” and X represent “Communication
and Coordination”

The coefficients table provides the unstandardized and standardized coefficients for the predictor variable. The unstandardized
coefficient (B) for the constant is 3.904, and for communication and coordination, it is 0.093. This means that for every unit increase in
communication and coordination, the performance of energy projects increases by 0.093 units. The standardized coefficient (Beta) is
0.163, indicating a weak positive effect. The t-value for communication and coordination is 1.611 with a significance level (p-value) of
0.110, which is greater than 0.05, confirming that the effect is not statistically significant.

Conclusion on Null Hypothesis Five

Based on the results from Table 4.23, we fail to reject the null hypothesis (H05) that there is no significant effect of communication
and coordination on the performance of energy projects in Rubavu District, case of Gihira Hydropower Plant. The findings indicate that
communication and coordination do not have a significant positive effect on the performance of energy projects.

The findings from this study differ from some existing research on communication and coordination in energy projects. For instance,
Malik et al. (2023) found that effective communication and stakeholder engagement significantly impact the success of renewable
energy projects in Pakistan. Similarly, Daramola et al. (2024) emphasize the importance of communication efficiency in energy sector
project management. These studies highlight the critical role of communication in project success, suggesting that the context and
specific project dynamics may influence the impact of communication and coordination.

5.2 Performance of energy project in Rubavu district case of Gihira Hydropower Plant

This section examines the overall performance of the Gihira Hydropower Plant project in Rubavu District. It focuses on various
aspects of project performance, including the completion time, to understand how effectively the project was managed and executed.

5.2.1 Project Completion Time

Project completion time is a critical indicator of the success of any project. This subsection evaluates whether the Gihira Hydropower
Plant project was completed within the planned timeframe, the extent of any delays, and the impact of these delays on the overall project
performance. It also considers the effectiveness of contract management practices in ensuring timely completion.

Table 17: Project Completion Time performance as an outcome of contact management best practices in energy projects
Project Completion Time D NS A SA Mean Stdv.
The §3|h|ra Hydropo_vver Plant project was completed 7 (7.2%) 7 (7.2%) 76 (78.4%) 7 (7.2%) 386 645
within the planned timeframe.

The project experienced significant delays beyond
the expected completion time.

Timely completion of the Gihira Hydropower Plant
project was achieved.

The project completion time was extended due to
unforeseen challenges.

The Gihira Hydropower Plant project met all its
deadlines.

Delays in project completion negatively impacted
the overall performance.

7(72%)  7(72%) 69 (71.1%) 14 (14.4%)  3.93 711

0(0%) 14 (14.4%) 62(63.9%) 21 (21.6%)  4.07 599
7(7.2%) 18 (18.6%) 37(38.1%) 35(36.1%)  4.03 918
7(72%)  7(72%) 55(56.7%) 28 (28.9%)  4.07 807

0 (0%) 0(0%)  62(63.9%) 35(36.1%) 4.36 483

Source: Author (2025)

The data in Table 4.26 provides insights into the project completion time performance of the Gihira Hydropower Plant as an outcome
of contract management best practices. The table shows that the majority of respondents (78.4%) agreed that the project was completed
within the planned timeframe, with a mean score of 3.86 and a standard deviation of 0.645. This suggests that the project generally
adhered to its schedule. However, 71.1% of respondents agreed that the project experienced significant delays beyond the expected
completion time, with a mean score of 3.93 and a standard deviation of 0.711. This indicates that while the project was largely on
schedule, there were notable delays.

Despite these delays, 63.9% of respondents agreed that timely completion was achieved, with a mean score of 4.07 and a standard
deviation of 0.599. This reflects the project's ability to recover and meet its deadlines. The project completion time was extended due
to unforeseen challenges, as indicated by 38.1% agreeing and 36.1% strongly agreeing, resulting in a mean score of 4.03 and a standard
deviation of 0.918. This highlights the impact of unexpected issues on the project timeline.

The project met all its deadlines, with 56.7% agreeing and 28.9% strongly agreeing, resulting in a mean score of 4.07 and a standard
deviation of 0.807. This suggests that despite challenges, the project managed to stay on track. Lastly, delays in project completion
negatively impacted the overall performance, with 63.9% agreeing and 36.1% strongly agreeing, resulting in a mean score of 4.36 and
a standard deviation of 0.483. This underscores the importance of timely completion for overall project success.
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The findings from this study align with existing research on project completion time in energy projects. For instance, Onyango
(2019) found that financial resources and organizational strategy significantly influence the timely completion of utility energy projects
in Kenya. Similarly, Jain and Likhitkar (2024) emphasize that public-private partnership projects typically exhibit longer durations
compared to private sector projects, highlighting the need for effective contract management to ensure timely completion.

5.2.2 Cost Efficiency

Cost efficiency is another crucial aspect of project performance. This subsection assesses whether the Gihira Hydropower Plant
project was completed within the allocated budget, how cost overruns were managed, and the overall financial management of the
project.

Table 18: Cost Efficiency performance as an outcome of contact management best practices in energy projects

Cost Efficiency D NS A SA Mean Stdv.

The Gihira Hydropower Plant project was completed 0 0 0 0
within the allocated budget. 0 (0%) 0 (0%) 62 (63.9%) 35 (36.1%) 4.36 483

;:rc:)sjtec?verruns were effectively managed during the 0 (0%) 0 (0%) 62 (63.9%) 35 (36.1%) 436 483
The project demonstrated high cost efficiency. 0(0%) 21(21.6%) 48(49.5%) 28 (28.9%) 4.07 711
The Gihira Hydropower Plant project faced significant 0(0%) 14 (14.4%) 55(56.7%) 28 (28.9%) 414 645
budget overruns.

Cost-saving measures were successfully implemented
in the project.

The project exceeded its budget due to poor financial
management.

0(0%) 7(72%)  54(55.7%) 36(37.1%) 4.3 508

0(0%)  0(0%)  76(78.4%) 21(21.6%) 422  .414

Source: Author (2025)

Table 18 show that cost efficiency is another crucial aspect of project performance. This subsection assesses whether the Gihira
Hydropower Plant project was completed within the allocated budget, how cost overruns were managed, and the overall financial
management of the project. The data in Table 4.25 provides insights into the cost efficiency performance of the Gihira Hydropower
Plant project as an outcome of contract management best practices. The project was completed within the allocated budget, with 63.9%
agreeing and 36.1% strongly agreeing, resulting in a mean score of 4.36 and a standard deviation of 0.483. This suggests that the project
adhered to its financial plan. Cost overruns were effectively managed during the project, with the same distribution of responses (63.9%
agreeing and 36.1% strongly agreeing) and identical mean and standard deviation values (4.36 and 0.483, respectively). This indicates
that any additional costs were well-controlled.

The project demonstrated high cost efficiency, with 49.5% agreeing and 28.9% strongly agreeing, resulting in a mean score of 4.07
and a standard deviation of 0.711. This reflects the project's ability to use resources effectively. The project faced significant budget
overruns, with 56.7% agreeing and 28.9% strongly agreeing, resulting in a mean score of 4.14 and a standard deviation of 0.645. This
highlights the challenges encountered in maintaining the budget.

Cost-saving measures were successfully implemented, with 55.7% agreeing and 37.1% strongly agreeing, resulting in a mean score
of 4.3 and a standard deviation of 0.598. This underscores the efforts made to reduce costs. The project exceeded its budget due to poor
financial management, with 78.4% agreeing and 21.6% strongly agreeing, resulting in a mean score of 4.22 and a standard deviation of
0.414. This indicates that financial management issues contributed to budget overruns.

The findings from this study align with existing research on cost efficiency in energy projects. For instance, Onyango (2019) found
that financial resources and organizational strategy significantly influence the timely completion and cost efficiency of utility energy
projects in Kenya. Similarly, Jain and Likhitkar (2024) emphasize that effective financial management is crucial for maintaining
budgetary control in energy infrastructure projects.

5.2.3 Quality of Work

The quality of work is a crucial aspect of project performance, reflecting the adherence to standards and the overall output of the
project. This subsection evaluates the quality of work in the Gihira Hydropower Plant project, considering the implementation of quality
control measures and the challenges faced in maintaining quality standards.

Table 19: Quality of Work performance as an outcome of contact management best practices in energy projects

Quality of Work D NS A SA Mean Stdv.

The quality of work in the Gihira Hydropower Plant 0 0 0 0
project met the required standards. 0 (0%) 7(72%)  62(63.9%) 28 (28.9%) 4.22 563
:’)?:erti\(l)vr?re significant quality issues in the project 0 (0%) 0 (0%) 11 (11.3%) 86 (88.7%) 489 319

The project delivered high-quality outputs. 0 (0%) 7(7.2%) 62 (63.9%) 28 (28.9%) 4.14 750

%utz;l]leltgr%cj?ggol measures were effectively implemented 0 (0%) 7(72%) 62 (63.9%) 28 (28.9%) 422 563
The Gihira Hydropower Plant project faced challenges
in maintaining quality standards.
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Quality of Work D NS A SA Mean Stdv.

The quality of work was compromised due to timeand (0%) 0 (0%) 21 (21.6%) 76 (78.4%) 478 214
budget constraints.

Source: Author (2025)

The data in Table 19 provides insights into the quality of work performance as an outcome of contract management best practices
in energy projects. The quality of work in the Gihira Hydropower Plant project met the required standards, with 63.9% agreeing and
28.9% strongly agreeing, resulting in a mean score of 4.22 and a standard deviation of 0.563. This suggests that the project generally
adhered to the expected quality standards.

However, there were significant quality issues in the project execution, with 88.7% strongly agreeing and 11.3% agreeing, resulting
in a mean score of 4.89 and a standard deviation of 0.319. This indicates that despite meeting standards, there were notable quality
concerns. The project delivered high-quality outputs, with 63.9% agreeing and 28.9% strongly agreeing, resulting in a mean score of
4.14 and a standard deviation of 0.750. This reflects the project's ability to produce satisfactory results.

Quality control measures were effectively implemented, with 63.9% agreeing and 28.9% strongly agreeing, resulting in a mean
score of 4.22 and a standard deviation of 0.563. This highlights the importance of quality control in maintaining standards. The project
faced challenges in maintaining quality standards, with 47.4% strongly agreeing and 38.1% agreeing, resulting in a mean score of 4.26
and a standard deviation of 0.881. This underscores the difficulties encountered in ensuring consistent quality.

Lastly, the quality of work was compromised due to time and budget constraints, with 78.4% strongly agreeing and 21.6% agreeing,
resulting in a mean score of 4.78 and a standard deviation of 0.414. This indicates that external pressures negatively impacted the quality
of work.

The findings from this study align with existing research on quality management in energy projects. For instance, Smith and Brown
(2020) found that quality control measures are essential for maintaining standards in large-scale infrastructure projects. Similarly, Jones
et al. (2022) emphasize the impact of time and budget constraints on the quality of work in renewable energy projects.

5.2.4 Stakeholder Satisfaction

Stakeholder satisfaction is a vital measure of project success, reflecting how well the project meets the needs and expectations of
those involved or affected by it. This subsection evaluates the level of stakeholder satisfaction with the Gihira Hydropower Plant project,
considering the effectiveness of communication, coordination, and responsiveness to stakeholder feedback.

Table 20: Stakeholder Satisfaction performance as an outcome of contact management best practices in energy projects

Stakeholder Satisfaction D NS A SA Mean Stdv.

Stakeholders were satisfied with the outcomes of the Q 0 0 0
Gihira Hydropower Plant project. 0 (0%) 0 (0%) 39 (40.2%) 58 (59.8%) 4.6 493

The project effectively addressed the needs and
expectations of stakeholders.

There were significant stakeholder complaints regarding
the project.

Stakeholder feedback was actively sought and
incorporated into the project.

The Gihira Hydropower Plant project achieved high levels
of stakeholder satisfaction.

Stakeholders were dissatisfied with the communication
and coordination during the project.

0 (0%) 0 (0%) 64 (66%) 33 (34%) 434 476
0 (0%) 0(0%) 97 (100%) 0 (0%) 4 000
0 (0%) 0(0%)  97(100%) 0 (0%) 4 000
7(72%) 11 (11.3%) 50 (51.5%) 29(29.9%) 4.04 841

0 (0%) 0(0%)  43(44.3%) 54 (55.7%)  4.56 499

Source: Author (2025)

The data in Table 20 provides insights into stakeholder satisfaction performance as an outcome of contract management best
practices in energy projects. Stakeholders were satisfied with the outcomes of the Gihira Hydropower Plant project, with 59.8% strongly
agreeing and 40.2% agreeing, resulting in a mean score of 4.6 and a standard deviation of 0.493. This suggests a high level of satisfaction
with the project results.

The project effectively addressed the needs and expectations of stakeholders, with 66% agreeing and 34% strongly agreeing,
resulting in a mean score of 4.34 and a standard deviation of 0.476. This indicates that the project was responsive to stakeholder
requirements. There were no significant stakeholder complaints regarding the project, as 100% of respondents agreed, resulting in a
mean score of 4.0 and a standard deviation of 0.000. This reflects a smooth execution with minimal issues raised by stakeholders.

Stakeholder feedback was actively sought and incorporated into the project, with 100% of respondents agreeing, resulting in a mean
score of 4.0 and a standard deviation of 0.000. This highlights the project's commitment to engaging with stakeholders and addressing
their concerns. The project achieved high levels of stakeholder satisfaction, with 51.5% agreeing and 29.9% strongly agreeing, resulting
in a mean score of 4.04 and a standard deviation of 0.841. This underscores the overall positive reception of the project by stakeholders.

However, stakeholders were dissatisfied with the communication and coordination during the project, with 55.7% strongly agreeing
and 44.3% agreeing, resulting in a mean score of 4.56 and a standard deviation of 0.499. This indicates that while the project outcomes
were satisfactory, there were issues with how communication and coordination were handled.
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The findings from this study align with existing research on stakeholder satisfaction in energy projects. For instance, Turner and
Zolin (2012) found that stakeholder satisfaction is a critical success factor in project management, particularly in large-scale
infrastructure projects. Similarly, Bourne (2016) emphasizes the importance of effective communication and stakeholder engage ment
in achieving high levels of satisfaction in project outcomes.

5.2.5 Operational Efficiency

Operational efficiency is a key indicator of how well a project utilizes its resources to achieve its objectives. This subsection
evaluates the operational efficiency of the Gihira Hydropower Plant project, considering the effectiveness of resource use, the impact
of inefficiencies, and the overall performance of the project team.

Table 21: Operational Efficiency performance as an outcome of contact management best practices in energy projects
Operational Efficiency D NS A SA Mean  Stdv.
The Gihira H)_/d_ropower Plant project operations were 7 (7.2%) 0 (0%) 29 (29.9%) 61 (62.9%) 448 831
conducted efficiently.

Operational inefficiencies significantly impacted the
project performance.

The project team demonstrated high operational
efficiency.

The Gihira Hydropower Plant project faced
challenges in maintaining operational efficiency.
Efficient use of resources was evident throughout the
project.

Operational inefficiencies led to delays and cost
overruns in the project.

0 (0%) 0(0%)  39(40.2%) 58(59.8%) 4.6 493
7(72%)  0(0%)  46(47.4%) 44(45.4%) 431  .808
0 (0%) 0(0%)  60(61.9%) 37(38.1%) 4.38  .488
0 (0%) 0(0%)  50(515%) 47(485%) 448 502

7(72%) 11(11.3%) 39 (40.2%) 40 (41.2%)  4.15  .894

Source: Author (2025)

The data in Table 21 provides insights into the operational efficiency performance as an outcome of contract management best
practices in energy projects. The project operations were conducted efficiently, with 62.9% strongly agreeing and 29.9% agreeing,
resulting in a mean score of 4.48 and a standard deviation of 0.831. This suggests that the project maintained a high level of operational
efficiency.

Operational inefficiencies significantly impacted the project performance, with 59.8% strongly agreeing and 40.2% agreeing,
resulting in a mean score of 4.6 and a standard deviation of 0.493. This indicates that while operations were generally efficient, any
inefficiencies had a notable impact. The project team demonstrated high operational efficiency, with 47.4% agreeing and 45.4% strongly
agreeing, resulting in a mean score of 4.31 and a standard deviation of 0.808. This reflects the team's effectiveness in managing
operations.

The project faced challenges in maintaining operational efficiency, with 61.9% agreeing and 38.1% strongly agreeing, resulting in
a mean score of 4.38 and a standard deviation of 0.488. This highlights the difficulties encountered in sustaining efficiency. Efficient
use of resources was evident throughout the project, with 51.5% agreeing and 48.5% strongly agreeing, resulting in a mean score of
4.48 and a standard deviation of 0.502. This underscores the project's ability to utilize resources effectively. Operational inefficiencies
led to delays and cost overruns, with 41.2% strongly agreeing and 40.2% agreeing, resulting in a mean score of 4.15 and a standard
deviation of 0.894. This indicates that inefficiencies had a significant negative impact on the project.

Table 22: Relationship between Contract management and Performance of Energy Projects

Contract management Performance of Energy

Projects
Pearson Correlation 1 .818™
Contract management Sig. (2-tailed) .000
N 97 97
Performance of Energy Pearson Correlation .818™ 1
Projects Sig. (2-tailed) .000
N 97 97

**_ Correlation is significant at the 0.05 level (2-tailed).

The table 22 shows a strong positive correlation (Pearson Correlation = 0.818, p < 0.05) between contract management and the
performance of energy projects. This significant correlation indicates that effective contract management is closely associated with
better project performance. The findings from this study align with existing research on operational efficiency in energy projects. For
instance, Kamau (2018) found that capacity management strategies significantly influence operational efficiency in the energy sector
in Kenya. Similarly, Fawkes et al. (2016) emphasize the importance of best practices in industrial energy efficiency improvement.

5.3 Overall effect of Contract Management Practices on Performance of Energy Projects in Rubavu District, case of
Gihira Hydropower Plant

The study aims to evaluate the overall effect of contract management practices on the performance of energy projects in Rubavu
District, specifically focusing on the Gihira Hydropower Plant. The research investigates how various contract management practices,
such as timeliness of contract execution, quality of contractor selection process, contract monitoring and evaluation, risk management
procedures, and communication and coordination, influence key performance indicators of energy projects, including project completion
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time, cost efficiency, quality of work, stakeholder satisfaction, and operational efficiency. By examining the relationship between these
contract management practices and the performance of the Gihira Hydropower Plant, the study intends to provide insights into how
effective contract management can enhance the successful execution of energy projects and their long-term sustainability.

Table 23: Overall Relationship between Contract Management Practices on Performance of Energy Projects

Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 .9822 .964 .962 .0397083

a. Predictors: (Constant), Communication and Coordination, Contract Monitoring and Evaluation, Risk
Management Procedures, Timeliness of Contract Execution, Quality of Contractor Selection Process

ANOVA?
Model Sum of df Mean Square F Sig.
Squares
Regression 3.892 5 0.778 493.662 .000°
1 Residual 0.143 91 .002
Total 4.035 96

a. Dependent Variable: Performance of Energy Projects
b. Predictors: (Constant), Communication and Coordination, Contract Monitoring and Evaluation, Risk Management Procedures,
Timeliness of Contract Execution, Quality of Contractor Selection Process

Coefficients?

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) 0.754 .100 7.572 .000
Timeliness of Contract Execution .180 .013 437 13.929 .000
Quality of Contractor Selection 0.175 021 0.33024 8.456 000
Process
Contract Monitoring and Evaluation 212 .016 .338 13.455 .000
Risk Management Procedures 0.210 .015 0.31103 14.424 .000
Communication and Coordination .043 .016 .078 2.747 .007

a. Dependent Variable: Performance of Energy Projects

Table 23 presents the results of the regression analysis conducted to examine the relationship between contract management practices
and project performance. The model summary indicates that the independent variables contract management practices account for a
significant portion of the variation in the dependent variable, project performance. The R-square value of 0.964 means that 96.4% of
the variation in the performance of energy projects can be explained by the contract management practices investigated in this study.
The adjusted R-square value of 0.962 further suggests that the model is highly reliable, and the standard error of the estimate, which is
0.0397083, indicates relatively low prediction error.

The ANOVA table in the analysis confirms that the regression model is statistically significant, with an F-value of 493.662 and a p-
value of 0.000. This suggests that there is a strong and statistically meaningful relationship between the contract management practices
and project performance. The sum of squares shows that the regression model explains the majority of the variance in project
performance, with a small portion of variance left unexplained, as reflected in the residual sum of squares.

The coefficients table reveals the individual effects of each contract management practice on project performance. Each of the
predictors has a significant positive influence on project performance, as evidenced by the p-values being less than 0.05 for all variables.
Timeliness of contract execution has a coefficient of 0.180 and a standardized beta of 0.437, indicating a strong positive effect on
performance. The quality of contractor selection shows a coefficient of 0.175 and a standardized beta of 0.33024, which highlights its
significant contribution to project outcomes. Contract monitoring and evaluation has a coefficient of 0.212 and a standardized beta of
0.338, underscoring its critical role in enhancing project success. Risk management procedures contribute a coefficient of 0.210 and a
standardized beta of 0.31103, signifying the importance of risk mitigation in improving project performance. Lastly, communication
and coordination, with a coefficient of 0.043 and a standardized beta of 0.078, still shows a positive impact, with a significant p-value
of 0.007, suggesting that effective communication, though somewhat moderate in its impact, remains a key factor for project success.

In conclusion, the regression analysis confirms that effective contract management practices significantly enhance the performance
of energy projects, including the Gihira Hydropower Plant. The results demonstrate that key practices such as ensuring timely execution
of contracts, selecting high-quality contractors, monitoring and evaluating contracts closely, managing risks effectively, and fostering
good communication and coordination are all crucial for achieving project success. The findings from this study contribute to the
understanding of how robust contract management can lead to better performance outcomes in energy projects.

5.4 Summarized views of respondents (outputs of focus group discussion)

The timeliness of contract execution had a significant positive impact on the overall performance of the Gihira Hydropower Plant
project. The study found a strong positive correlation (Pearson Correlation = 0.764) between timely contract execution and project
performance. Adhering to the planned timelines ensured that the project progressed smoothly, reducing the risk of delays and associated
cost overruns. The main challenges in adhering to the project timeline included unforeseen technical issues, delays in the delivery of
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materials, and regulatory approvals. These challenges were addressed through proactive risk management, regular progress reviews,
and effective communication with stakeholders to ensure timely resolution of issues.

The contractor selection process significantly influenced the success of the project by ensuring that qualified and experienced
contractors were chosen. The study found a strong positive correlation (Pearson Correlation = 0.674) between the quality of contractor
selection and project performance. Clear and comprehensive selection criteria helped in identifying contractors who could meet the
project's requirements and deliver high-quality work. A specific instance where the quality of the contractor selection process positively
affected the project was the selection of a contractor with extensive experience in hydropower projects, which ensured that the project
met technical standards and was completed efficiently. Conversely, a negative impact was observed when a subcontractor with
inadequate experience caused delays and quality issues, highlighting the importance of thorough vetting.

The contract monitoring and evaluation processes were highly effective in ensuring the project's success. The study found a strong
positive correlation (Pearson Correlation = 0.749) between monitoring and evaluation and project performance. Regular performance
reviews and compliance checks helped in identifying and addressing issues promptly, ensuring that the project stayed on track.
Improvements suggested for the monitoring and evaluation processes include the integration of advanced project management software
to enhance real-time tracking and reporting, and the inclusion of more frequent and detailed progress reviews to ensure early detection
and resolution of potential issues.

Potential risks were identified and managed effectively throughout the project. Comprehensive risk mitigation plans were developed,
and risks were regularly reassessed and updated. This proactive approach helped in minimizing disruptions and ensuring project
continuity. Risk management procedures helped the project by identifying potential delays in material delivery and developing
contingency plans, which ensured that the project timeline was maintained. However, in some instances, the risk management
procedures were hindered by inadequate risk assessment, leading to unforeseen technical issues that caused delays.

Communication and coordination among stakeholders had a positive impact on the project's performance by ensuring that all parties
were informed and aligned with the project goals. However, the study found that these practices did not have a statistically significant
direct impact on project performance, suggesting that other factors played a more critical role. Key communication challenges included
misalignment of expectations among stakeholders and delays in information sharing. These challenges were overcome by establishing
clear communication channels, holding regular meetings, and ensuring timely updates to all stakeholders.

Factors contributing to timely completion included effective contract management, proactive risk management, and efficient
resource utilization. Delays were primarily caused by unforeseen technical issues and regulatory approvals. The project completion time
had a significant impact on the overall project outcomes. Timely completion ensured that the project met its objectives and delivered
the expected benefits, while delays negatively impacted cost efficiency and stakeholder satisfaction. Cost efficiency was maintained
through effective budget management, cost-saving measures, and regular financial reviews. However, unforeseen challenges and
operational inefficiencies led to some budget overruns.

Strategies employed to manage the project budget effectively included detailed budget planning, regular financial monitoring, and
the implementation of cost-saving measures such as bulk purchasing and efficient resource allocation. The quality of work was ensured
through the implementation of strict quality control measures, regular inspections, and adherence to technical standards. The project
team also conducted continuous training and development to maintain high-quality outputs.

Effective quality control measures included regular site inspections, third-party quality audits, and the use of standardized
procedures. Ineffective measures were primarily related to inadequate oversight of subcontractors, which led to some quality issues.
Stakeholders were generally satisfied with the outcomes of the project, with high levels of satisfaction reported in terms of project
delivery and quality. However, some dissatisfaction was noted regarding communication and coordination. Measures taken to address
stakeholder concerns included regular stakeholder meetings, transparent communication, and the incorporation of stakeholder feedback
into project planning and execution.

Operational efficiency was achieved through effective resource management, streamlined processes, and the use of advanced project
management tools. The project team also focused on continuous improvement and optimization of operations. Effective operational
efficiency measures included the use of project management software for real-time tracking, efficient resource allocation, and regular
performance reviews. Ineffective measures were related to delays in decision-making and coordination issues among different teams.
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6. Conclusion

The study gives conclusion in follow of the study objectives and based on the findings under each objective:

On the effect of timeliness of contract execution, the study concluded that the timely execution of contracts plays a crucial role in
the success of energy projects. A majority of respondents affirmed that the time between contract award and execution was in line with
expectations, and that contracts were generally executed as scheduled. The strong positive relationship between timeliness and project
performance highlights that meeting deadlines is key to achieving successful outcomes in energy projects.

On the effect of the quality of the contractor selection process, the study concluded that a well-defined and thorough contractor
selection process significantly influences project performance. Respondents emphasized that clear and comprehensive criteria were
used in selecting contractors, and this contributed positively to the overall success of the project. The study highlights the importance
of carefully selecting qualified contractors to ensure effective project delivery.

On the effect of contract monitoring and evaluation, the study concluded that continuous oversight and performance reviews are
vital to ensuring the success of energy projects. Respondents agreed that regular monitoring and evaluation were conducted, and this
constant evaluation process proved to be essential in keeping the project on track and ensuring that performance standards were met.

On the effect of risk management procedures, the study concluded that risk management practices had a positive, though moderate,
effect on project performance. The development of thorough risk mitigation strategies was seen as an important factor, although the
study suggests that other factors, such as timely execution and contractor selection, also play significant roles in achieving project
success.

On the effect of communication and coordination, the study concluded that while communication and coordination practices were
generally favorable, they did not have a significant direct impact on project performance. Frequent meetings and clear communication
channels were maintained, but the findings suggest that while these practices contribute to project harmony, they are not the most critical
drivers of project success in comparison to other factors.

7. Recommendations
Due to the study findings, the study suggests recommendations to the Energy projects developers and Future Researchers.

7.1 To Energy Projects Developers
Based on the study findings, energy project developers are recommended the following:

Timeliness of Contract Execution: Ensure strict adherence to project timelines by planning and executing contracts on time.
Proactively address any delays to avoid impacts on project progress and performance.

Contractor Selection Process: Implement a rigorous contractor selection process with clear and comprehensive criteria to ensure the
hiring of qualified contractors who are capable of meeting project requirements and quality standards.

Contract Monitoring and Evaluation: Establish continuous monitoring and evaluation mechanisms to assess contractor performance
and ensure compliance with contractual terms. Promptly address any performance issues to maintain project quality and timelines.

Risk Management Procedures: Develop and maintain comprehensive risk management strategies to anticipate and mitigate potential
risks. Regularly review and update risk management plans to address unforeseen challenges that may arise during project execution.

Communication and Coordination: While communication and coordination are important for fostering collaboration, integrate these
practices with other critical project management factors such as timeliness, quality control, and monitoring. This ensure that
communication supports, rather than detracts from, overall project performance.

7.2 To Future Researchers
For other researchers, the following recommendations were highlighted:

Timeliness of Contract Execution and Contractor Selection Process: Future research could explore the factors that cause delays in
contract execution and analyze how specific contractor selection criteria affect not only initial project execution but also sustainability,
quality, and contractor reliability over time.

Contract Monitoring and Evaluation: Researchers should investigate the effectiveness of various monitoring and evaluation methods
in energy projects, identifying practices that improve compliance and long-term project success.

Risk Management and Communication: Studies could focus on adaptive risk management strategies and the role of technology in
communication and coordination, especially in large-scale energy projects, to understand how these approaches impact project
performance.
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