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power of forecasting methodology in project management plays a critical role in enhancing the efficiency
and success rates of projects across various industries. Forecasting methodologies enable project managers to
anticipate potential risks, allocate resources optimally, and create realistic timelines. By leveraging
predictive analysis and data-driven insights, project teams can improve decision-making processes and adapt
proactively to changing conditions. This article explores the fundamental concepts behind forecasting in
project management, the benefits it offers, and the various techniques commonly employed. Additionally,
it highlights how integrating forecasting methodologies can lead to better budget control, risk mitigation,
and overall project performance.
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Understanding the Power of Forecasting Methodology
The power of forecasting methodology in project management refers to the structured approach of
predicting future project outcomes based on historical data, current trends, and analytical models. This
methodology empowers project managers to foresee potential obstacles, resource demands, and timeline
deviations before they occur. Forecasting allows for a proactive rather than reactive management style,
which is essential in dynamic project environments. It encompasses a range of quantitative and qualitative
techniques that provide actionable insights to optimize project execution and control.

Definition and Scope
Forecasting in project management is the process of estimating future project variables such as costs,
timelines, resource requirements, and risks. It covers both short-term and long-term projections,
integrating data from previous projects, market trends, and organizational factors. The scope of forecasting



includes financial forecasting, schedule forecasting, and risk forecasting, each contributing to a
comprehensive project overview.

Importance in Modern Project Environments
Modern projects often involve complex stakeholder requirements, tight schedules, and fluctuating budgets.
The power of forecasting methodology in project management becomes indispensable in such scenarios by
enabling better anticipation of changes and uncertainties. Forecasting helps align project objectives with
organizational goals and improves communication among team members and stakeholders through
transparent expectations.

Key Benefits of Forecasting in Project Management
Utilizing forecasting methodologies in project management delivers multiple strategic advantages. These
benefits contribute to higher project success rates and improved resource utilization. Understanding these
benefits clarifies why forecasting is a cornerstone of effective project planning and control.

Enhanced Risk Management
Forecasting methodologies allow project managers to identify potential risks early in the project lifecycle.
By analyzing historical data and predictive models, teams can develop mitigation strategies proactively,
reducing the likelihood and impact of adverse events.

Improved Budget and Cost Control
Accurate forecasting provides visibility into future expenses and cash flow requirements, helping to
prevent budget overruns. It supports continuous monitoring and adjustment of financial plans, ensuring
projects stay within allocated budgets.

Optimized Resource Allocation
Forecasting aids in predicting resource needs, such as personnel, equipment, and materials, enabling
efficient scheduling and minimizing idle time or shortages. This leads to smoother project operations and
enhanced productivity.



Better Schedule Management
Through forecasting, project managers can anticipate timeline deviations and adjust plans accordingly. This
leads to more realistic deadlines, timely deliveries, and increased stakeholder satisfaction.

Early identification of potential problems

Increased accuracy in planning

Informed decision-making

Enhanced stakeholder confidence

Popular Forecasting Techniques and Tools
The power of forecasting methodology in project management is realized through various techniques and
tools that analyze data and generate predictions. Each technique offers unique advantages depending on the
project context and available information.

Quantitative Forecasting Methods
Quantitative methods involve numerical data analysis to forecast project variables. Common techniques
include:

Time Series Analysis: Uses historical data trends to predict future values, particularly useful for
schedule and cost forecasting.

Regression Analysis: Examines relationships between variables to estimate outcomes based on
influencing factors.

Monte Carlo Simulation: Applies probabilistic modeling to assess the impact of risk and uncertainty on
project schedules and budgets.

Qualitative Forecasting Methods
Qualitative methods rely on expert judgment, experience, and scenario analysis, often used when



quantitative data is limited or unavailable. Techniques include:

Delphi Technique: Gathers input from a panel of experts through iterative questionnaires to reach
consensus forecasts.

Scenario Planning: Explores different future scenarios and their possible impacts on the project to
guide strategic decisions.

Forecasting Tools and Software
Modern project management tools incorporate forecasting functionalities that automate data analysis and
visualization. Examples include:

Project scheduling software with built-in forecasting modules

Risk management platforms that simulate project uncertainties

Business intelligence tools for financial and resource forecasting

Implementing Forecasting Methodology Effectively
Successful implementation of forecasting methodology in project management requires careful planning,
clear communication, and continuous improvement. Organizations must integrate forecasting into their
project management processes to fully realize its benefits.

Data Collection and Quality
Accurate forecasting depends heavily on the quality and completeness of data. Project teams should
establish robust data collection mechanisms and ensure data integrity to support reliable forecasts.

Integration with Project Planning
Forecasting should be an integral part of project planning, enabling dynamic updates to schedules, budgets,
and resource plans. This integration ensures that forecasts are actionable and directly influence project
execution.



Training and Stakeholder Engagement
Project managers and team members must be trained in forecasting techniques and tools. Engaging
stakeholders throughout the forecasting process promotes transparency and alignment of expectations.

Continuous Monitoring and Adjustment
Forecasts should be revisited regularly as the project progresses, incorporating new data and lessons
learned. This continuous feedback loop enhances forecast accuracy and project adaptability.

Challenges and Best Practices
While the power of forecasting methodology in project management offers substantial benefits, it also
presents challenges that must be addressed to ensure effectiveness.

Common Challenges

Data Limitations: Incomplete or inaccurate data can lead to misleading forecasts.

Complexity of Models: Overly complex forecasting models may be difficult to understand and apply.

Resistance to Change: Teams may be reluctant to adopt forecasting practices due to unfamiliarity or
skepticism.

Uncertainty and Variability: Projects with high uncertainty can challenge the reliability of forecasts.

Best Practices for Maximizing Forecasting Power

Ensure data accuracy and relevance through rigorous validation processes.

Choose forecasting techniques that match project complexity and data availability.

Foster a culture of openness and learning to encourage adoption of forecasting methods.

Use iterative forecasting to accommodate changes and improve predictions over time.



Combine quantitative and qualitative approaches for balanced insights.

Frequently Asked Questions

What is the power of forecasting methodology in project management?
The power of forecasting methodology in project management lies in its ability to predict future project
outcomes, enabling better planning, risk management, and decision-making to ensure successful project
delivery.

How does forecasting improve project risk management?
Forecasting helps identify potential risks early by analyzing trends and data patterns, allowing project
managers to implement mitigation strategies proactively and reduce the impact of uncertainties.

Which forecasting techniques are most effective in project management?
Common effective forecasting techniques in project management include expert judgment, historical data
analysis, trend analysis, Monte Carlo simulations, and machine learning models, each providing insights for
different project contexts.

Can forecasting methodologies enhance resource allocation in projects?
Yes, forecasting methodologies improve resource allocation by predicting resource needs and availability
throughout the project lifecycle, helping to optimize utilization and avoid overallocation or shortages.

How does the power of forecasting contribute to project scheduling?
Forecasting enables accurate estimation of task durations and timelines by analyzing historical data and
potential risks, which leads to more realistic scheduling and timely project completion.

What role does data quality play in the effectiveness of forecasting in
project management?
Data quality is critical; accurate and relevant data ensures reliable forecasts. Poor data can lead to incorrect
predictions, resulting in misguided decisions and project delays or cost overruns.



How can forecasting methodologies adapt to changes during a project?
Adaptive forecasting methodologies incorporate real-time data and continuous monitoring to update
predictions dynamically, allowing project managers to respond swiftly to changes and keep the project on
track.

What are the benefits of integrating forecasting tools with project
management software?
Integrating forecasting tools with project management software streamlines data analysis, enhances
collaboration, provides real-time insights, and automates updates, thereby improving overall project
planning and control.

Additional Resources
1. Forecasting Techniques for Project Management Excellence
This book delves into various forecasting methodologies tailored specifically for project management. It
covers quantitative and qualitative forecasting tools, helping project managers predict timelines, budgets,
and resource needs with greater accuracy. Readers will gain practical insights into integrating forecasting
into project planning and risk management.

2. The Power of Predictive Analytics in Project Management
Focusing on predictive analytics, this book explores how data-driven forecasting can transform project
outcomes. It explains key predictive models and how to implement them using real project data. Project
managers learn to anticipate challenges and make informed decisions that improve project success rates.

3. Mastering Project Forecasting: Strategies for Success
This comprehensive guide provides step-by-step strategies for effective project forecasting. It highlights
best practices, common pitfalls, and tools to enhance forecasting accuracy. The book is designed for both
novice and experienced project managers seeking to refine their forecasting skills.

4. Agile Forecasting: Enhancing Project Flexibility and Accuracy
Integrating forecasting with agile project management, this book shows how iterative forecasting improves
adaptability. It discusses techniques such as rolling wave planning and velocity-based forecasting to manage
changing project scopes. Agile practitioners will find valuable methods to balance predictability and
flexibility.

5. Data-Driven Forecasting in Project Management
This title emphasizes the role of big data and analytics in forecasting project variables. It explores how to
collect, analyze, and apply data to predict project performance and risks. The book offers case studies
demonstrating successful data-driven forecasting implementations.



6. Risk Forecasting and Mitigation in Project Management
Focusing on risk-related forecasting, this book teaches how to identify, quantify, and forecast project risks
effectively. It presents tools for scenario analysis and risk impact forecasting to enhance mitigation
strategies. Project managers will learn to proactively manage uncertainties and minimize project
disruptions.

7. Time Series Forecasting for Project Schedules
This book specializes in time series methods for predicting project timelines and milestones. It covers
techniques like moving averages, exponential smoothing, and ARIMA models tailored for project
scheduling. Readers will understand how to apply these techniques to improve schedule reliability.

8. Forecasting Financial Outcomes in Project Management
Addressing the financial aspects, this book guides project managers on forecasting costs, revenues, and
financial risks. It introduces budgeting models and financial forecasting tools that align with project goals.
The book helps ensure projects remain financially viable through accurate forecasting.

9. Integrating Forecasting Methodologies in Project Lifecycle
This book presents a holistic approach to embedding forecasting at every stage of the project lifecycle. It
discusses how to align forecasting methods with initiation, planning, execution, and closure phases. Project
managers gain insights into creating a seamless forecasting framework that enhances overall project control.
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  power of forecasting methodology in project management: IEA Wind Recommended
Practice for the Implementation of Renewable Energy Forecasting Solutions Corinna Möhrlen, John
W. Zack, Gregor Giebel, 2022-11-12 Published as an Open Access book available on Science Direct,
IEA Wind Recommended Practices for the Implementation of Renewable Energy Forecasting
Solutions translates decades of academic knowledge and standard requirements into applicable
procedures and decision support tools for the energy industry. Designed specifically for practitioners
in the energy industry, readers will find the tools to maximize the value of renewable energy forecast
information in operational decision-making applications and significantly reduce the costs of
integrating large amounts of wind and solar generation assets into grid systems through more
efficient management of the renewable generation variability. Authored by a group of international
experts as part of the IEA Wind Task 36 (Wind Energy Forecasting), the book addresses the issue
that many current operational forecast solutions are not properly optimized for their intended
applications. It provides detailed guidelines and recommended practices on forecast solution
selection processes, designing and executing forecasting benchmarks and trials, forecast solution
evaluation, verification, and validation, and meteorological and power data requirements for
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real-time forecasting applications. In addition, the guidelines integrate probabilistic forecasting,
integrate wind and solar forecasting, offer improved IT data exchange and data format standards,
and have a dedicated section to dealing with the requirements for SCADA and meteorological
measurements. A unique and comprehensive reference, IEA Wind Recommended Practices for the
Implementation of Renewable Energy Forecasting Solutions is an essential guide for all practitioners
involved in wind and solar energy generation forecasting from forecast vendors to end-users of
renewable forecasting solutions. - Brings together the decades-long expertise of authors from a
range of backgrounds, including universities and government laboratories, commercial forecasters,
and operational forecast end-users into a single comprehensive set of practices - Addresses all areas
of wind power forecasting, including forecasting methods, measurement selection, setup and data
quality control, and the evaluation of forecasting processes related to renewable energy forecasting -
Provides purpose-built decision-support tools, process diagrams, and code examples to help readers
visualize and navigate the book and support decision-making
  power of forecasting methodology in project management: ICEMME 2023 Nikolaos
Freris, Harsh Kumar, Huaping Sun, 2024-02-27 The 2023 5th International Conference on Economic
Management and Model Engineering (ICEMME 2023) was held on November 17-19, 2023 in Beijing,
China. The primary objective of this conference is to facilitate the exchange of ideas and knowledge
among researchers, scholars, and practitioners in the field of economic management and modeling
engineering. Through presentations, discussions, and networking opportunities, participants will
have the chance to explore the latest advancements, methodologies, and best practices in these
areas. The conference was focused on three main themes: Enterprise Economic Management and
Market Mechanism Assessment; Data Statistical Analysis and Economic Forecasting; Industrial
Structure Optimization and Economic Green Development. For readers, this collection of papers
offers a comprehensive insight into cutting-edge research and case studies, providing valuable
information on current trends, challenges, and opportunities in economic management and modeling
engineering. Readers will benefit from the diverse perspectives and innovative approaches
presented in these papers, inspiring new ideas and solutions for their own research endeavors.
Moreover, the positive influence of this conference extends beyond the current discussions. It is
expected that the findings and recommendations shared in these proceedings will serve as a
foundation for future research in the field of economic management and modeling engineering. By
fostering collaboration, knowledge sharing, and academic discourse, this conference aims to
contribute to the advancement of the field and stimulate further research initiatives in the years to
come.
  power of forecasting methodology in project management: Intelligent Optimization
Modelling in Energy Forecasting Wei-Chiang Hong, 2020-04-01 Accurate energy forecasting is
important to facilitate the decision-making process in order to achieve higher efficiency and
reliability in power system operation and security, economic energy use, contingency scheduling, the
planning and maintenance of energy supply systems, and so on. In recent decades, many energy
forecasting models have been continuously proposed to improve forecasting accuracy, including
traditional statistical models (e.g., ARIMA, SARIMA, ARMAX, multi-variate regression, exponential
smoothing models, Kalman filtering, Bayesian estimation models, etc.) and artificial intelligence
models (e.g., artificial neural networks (ANNs), knowledge-based expert systems, evolutionary
computation models, support vector regression, etc.). Recently, due to the great development of
optimization modeling methods (e.g., quadratic programming method, differential empirical mode
method, evolutionary algorithms, meta-heuristic algorithms, etc.) and intelligent computing
mechanisms (e.g., quantum computing, chaotic mapping, cloud mapping, seasonal mechanism, etc.),
many novel hybrid models or models combined with the above-mentioned
intelligent-optimization-based models have also been proposed to achieve satisfactory forecasting
accuracy levels. It is important to explore the tendency and development of
intelligent-optimization-based modeling methodologies and to enrich their practical performances,
particularly for marine renewable energy forecasting.



  power of forecasting methodology in project management: The Data-Driven Project
Manager Mario Vanhoucke, 2018-03-27 Discover solutions to common obstacles faced by project
managers. Written as a business novel, the book is highly interactive, allowing readers to participate
and consider options at each stage of a project. The book is based on years of experience, both
through the author's research projects as well as his teaching lectures at business schools. The book
tells the story of Emily Reed and her colleagues who are in charge of the management of a new
tennis stadium project. The CEO of the company, Jacob Mitchell, is planning to install a new
data-driven project management methodology as a decision support tool for all upcoming projects.
He challenges Emily and her team to start a journey in exploring project data to fight against
unexpected project obstacles. Data-driven project management is known in the academic literature
as “dynamic scheduling” or “integrated project management and control.” It is a project
management methodology to plan, monitor, and control projects in progress in order to deliver them
on time and within budget to the client. Its main focus is on the integration of three crucial aspects,
as follows: Baseline Scheduling: Plan the project activities to create a project timetable with time
and budget restrictions. Determine start and finish times of each project activity within the activity
network and resource constraints. Know the expected timing of the work to be done as well as an
expected impact on the project’s time and budget objectives. Schedule Risk Analysis: Analyze the
risk of the baseline schedule and its impact on the project’s time and budget. Use Monte Carlo
simulations to assess the risk of the baseline schedule and to forecast the impact of time and budget
deviations on the project objectives. Project Control: Measure and analyze the project’s performance
data and take actions to bring the project ontrack. Monitor deviations from the expected project
progress and control performance in order to facilitate the decision-making process in case
corrective actions are needed to bring projects back on track. Both traditional Earned Value
Management (EVM) and the novel Earned Schedule (ES) methods are used. What You'll Learn
Implement a data-driven project management methodology (also known as dynamic scheduling)
which allows project managers to plan, monitor, and control projects while delivering them on time
and within budget Study different project management tools and techniques, such as PERT/CPM,
schedule risk analysis (SRA), resource buffering, and earned value management (EVM) Understand
the three aspects of dynamic scheduling: baseline scheduling, schedule risk analysis, and project
control Who This Book Is For Project managers looking to learn data-driven project management (or
dynamic scheduling) via a novel, demonstrating real-time simulations of how project managers can
solve common project obstacles
  power of forecasting methodology in project management: Project Management: The
Managerial Process 6e Erik Larson, Clifford Gray, 2014-07-16 Project Management: The Managerial
Process 6e
  power of forecasting methodology in project management: The Oxford Handbook of
Project Management Peter W. G. Morris, Jeffrey K. Pinto, Jonas Söderlund, 2012-07-19 The Oxford
Handbook of Project Management presents and discusses leading ideas in the management of
projects. Positioning project management as a domain much broader and more strategic than simply
'execution management', this Handbook draws on the insights of over 40 scholars to chart the
development of the subject over the last 50 years or more as an area of increasing practical and
academic interest. It suggests we could be entering an emerging 'third wave' of analysis and
interpretation following its early technical and operational beginnings and the subsequent shift to a
focus on projects and their management. Topics dealt with include: the historical evolution of the
subject; its theoretical base; professionalism; business and societal context; strategy; organization;
governance; innovation; overruns; risk; information management; procurement; relationships and
trust; knowledge management; practice and teams. This handbook is of particular relevance to those
interested in the research issues underlying project management.
  power of forecasting methodology in project management: Growth and Its Implications for
the Future United States. Congress. House. Committee on Merchant Marine and Fisheries.
Subcommittee on Fisheries and Wildlife Conservation and the Environment, 1973



  power of forecasting methodology in project management: Harnessing Business
Intelligence for Modern Talent Management Seremeti, Lambrini, Liargovas, Panagiotis,
Papademetriou, Christos, Anastasiados, Lazaros, Anastasiadou, Sofia, 2025-06-13 In an era where
talent drives organizational success, effectively managing the workforce has become increasingly
complex and vital. The shift toward data-driven strategies empowers business to better understand
employee needs, predict workforce trends, and optimize human resource practices. Business
intelligence (BI) enables organizations to make informed, strategic decisions that align talent
management with broader business goals. By leveraging BI, companies can enhance recruitment,
engagement, and retention in ways that traditional methods cannot. This integration not only
strengthens organizational resilience but also fosters a more adaptive and competitive business
environment. Harnessing Business Intelligence for Modern Talent Management delves into the ways
BI is reshaping the talent management sector, from revolutionizing hiring practices to boosting
employee engagement and retention. It explores not only the technology but also the shifts in
mindset required to adopt a data-driven culture within human resources. Covering topics such as
data-driven workplaces, talent equity, and workforce development, this book is an excellent resource
for professionals, researchers, educators, students, academicians, managers, business leaders, and
more.
  power of forecasting methodology in project management: Wind Energy for the Next
Millennium E. L. Petersen, 1999 First Published in 1999. Routledge is an imprint of Taylor &
Francis, an informa company.
  power of forecasting methodology in project management: Energy Abstracts for Policy
Analysis , 1989
  power of forecasting methodology in project management: Business Plan to Operate
Electric Utility Market , 1995
  power of forecasting methodology in project management: PMP Project Management
Professional Exam Deluxe Study Guide Kim Heldman, 2015-12-14 Handbook to aid candidates in
preparation for the Certified Associate in Project Management (CAPM) exam.
  power of forecasting methodology in project management: Artificial Intelligence-Based
Forecasting and Analytic Techniques for Environment and Economics Management Wendong Yang,
Shaolong Sun, Yiliao Song, Pei Du, Yan Hao, Jianzhou Wang, 2022-11-09
  power of forecasting methodology in project management: Energy Research Abstracts ,
1986
  power of forecasting methodology in project management: Advanced Anomaly
Detection Technologies and Applications in Energy Systems Tinghui Ouyang, Yusen He, Xun
Shen, Zhenhao Tang, Yahui Zhang, 2025-02-17 Anomaly detection is an important topic which has
been well‐studied in diverse research areas and application domains. It generally involves detection
of abnormal data, unhealthy status, fault diagnosis, and can be helpful to guarantee industrial
systems’ stability, security, and economy. As development of intelligent industries and sensor
systems grows, large amounts of data become easily available, and challenges arise in industrial
systems’ anomaly detection. One typical case is the study within energy‐related systems, like
thermal energy, renewable energy study (e.g., wind energy, photovoltaic), electric vehicles, and so
on. These systems can involve various data formats and more complex data structures making
anomaly data detection a challenge. Currently, under the development of deep learning and big data
analytics, many promising results have been achieved in energy systems’ anomaly data detection.
However, many challenging problems remain unsolved due to the complex nature of energy
industries. New techniques and advanced engineering applications on anomaly detection in energy
systems still appeal to a wide range of scholars and industries.
  power of forecasting methodology in project management: Sustainable Energy Systems
Planning, Integration and Management Kim Guldstrand Larsen, 2020-01-21 Energy systems
worldwide are undergoing major transformation as a consequence of the transition towards the
widespread use of clean and sustainable energy sources. Basically, this involves massive changes in



technical and organizational levels together with tremendous technological upgrades in different
sectors ranging from energy generation and transmission systems down to distribution systems.
These actions generate huge science and engineering challenges and demands for expert knowledge
in the field to create solutions for a sustainable energy system that is economically, environmentally,
and socially viable while meeting high security requirements. This book covers these promising and
dynamic areas of research and development, and presents contributions in sustainable energy
systems planning, integration, and management. Moreover, the book elaborates on a variety of
topics, ranging from design and planning of small- to large-scale energy systems to the operation
and control of energy networks in different sectors, namely electricity, heat, and transport.
  power of forecasting methodology in project management: Advanced technologies for
planning and operation of prosumer energy systems Bin Zhou, Siqi Bu, Liansong Xiong, Hugo
Morais, Junjie Hu, Jingyang Fang, Jian Zhao, Peng Hou, 2023-04-28
  power of forecasting methodology in project management: PMP: Project Management
Professional Exam Study Guide Kim Heldman, 2015-11-18 The ultimate PMP® exam prep guide,
updated for the 2015 exam PMP® Study Guide, 8th Edition is a complete resource for PMP® exam
preparation, featuring full coverage of all exam objectives, hands-on practice, and plenty of
interactive tools. Fully updated to reflect the Project Management Institute's latest changes to the
exam, this new edition includes the revised best practices in alignment with PMBOK® 5th edition.
You'll find detailed discussion on a wide range of project management topics, concepts, and key
terms, alongside frequent opportunities to gain hands-on practice using these skills in typical
workplace scenarios. Each chapter includes comprehensive review questions to help you gauge your
understanding, and you also gain access to the Sybex interactive online learning environment that
features electronic flash cards, chapter tests, practice exams, and more. The IT marketplace
demands certified project management professionals, and the PMP® certification was created
specifically to address that demand. Now considered the premier project management credential,
the PMP requires candidates to undergo a grueling four-hour exam. This book gives you everything
you need to improve your skills and take the exam with confidence. Get hands-on practice in
real-world scenarios Relate each objective to your current project Test your understanding with
practice tests and more The PMP® Study Guide is your ultimate preparation resource for passing
the PMP®. (PMI, PMBOK, CAPM, PMP, and Project Management Professional are registered marks
of the Project Management Institute, Inc.)
  power of forecasting methodology in project management: Robot Systems for Rail
Transit Applications Hui Liu, 2020-06-27 Robot Systems for Rail Transit Applications presents the
latest advances in robotics and artificial intelligence for railway systems, giving foundational
principles and running through special problems in robot systems for rail transit. State-of-the art
research in robotics and railway systems is presented alongside a series of real-world examples.
Eight chapters give definitions and characteristics of rail transit robot systems, describe assembly
and collaborative robots in manufacturing, introduce automated guided vehicles and autonomous
rail rapid transit, demonstrate inspection robots, cover trench robots, and explain unmanned aerial
vehicles. This book offers an integrated and highly-practical way to approach robotics and artificial
intelligence in rail-transit. - Introduces robot and artificial intelligence (AI) systems for rail transit
applications - Presents research alongside step-by-step coverage of real-world cases - Gives the
theoretical foundations underlying practical application - Offers solutions for high-speed railways
from the latest work in robotics - Shows how robotics and AI systems afford new and efficient
methods in rail transit
  power of forecasting methodology in project management: ERDA Energy Research
Abstracts United States. Energy Research and Development Administration, 1977
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