MCOM SEM I
UNIT 4- CAPITAL OUTPUT RATIO AND ITS USES

Capital-Output Ratio (COR) in Economics

1. Introduction
Economic growth depends on the efficient use of resources. Capital is a crucial factor of
production, and the Capital-Output Ratio (COR) measures how efficiently capital is used to
generate output. It is widely used in economic planning, growth theories, and development
economics.

2. Meaning of Capital-Output Ratio
The Capital-Output Ratio refers to the relationship between the amount of capital invested
and the amount of output produced in an economy, industry, or project during a given
period.

In simple words, it shows how much capital is required to produce one unit of output.

e A lower COR indicates efficient use of capital, while a higher COR indicates
inefficiency.

3. Definition of Capital-Output Ratio

Capital-Output Ratio is defined as the ratio of capital stock to the total output produced.

It reflects the productivity of capital and the growth potential of an economy.

4. Formula of Capital-Output Ratio

(@) Average Capital-Output Ratio:
Average COR = Total Capital Stock / Total Output



(b) Incremental Capital-Output Ratio (ICORY):
ICOR = Change in Capital / Change in Output

5. Explanation of ICOR with Example

If capital investment increases by %300 crore and output increases by 60 crore,
ICOR = 300 / 60 = 5.
This means 5 of additional capital is required to produce %1 of additional output.

6. Interpretation of Capital-Output Ratio

High COR indicates inefficient use of capital.
Low COR indicates efficient use of capital.
A falling COR suggests technological progress.

A rising COR indicates poor planning or capital wastage.

7. of Capital-Output Ratio

Importance

COR 5 an important tool of economic planning.
It indicates the productivity of capital.
It plays a key role in growth theories Ilike the Harrod—Domar model.
It helps in project selection.

It assists in allocation of resources among sectors.

8. Factors Affecting Capital-Output Ratio

Introduction

The Capital-Output Ratio (COR) shows the relationship between the amount of capital
used and the level of output produced in an economy. The value of COR is not fixed; it



changes over time due to several economic, technological, and institutional factors.
Understanding these factors is important for economic planning and growth analysis.

1. Level of Technology

Technology is the most important factor affecting the capital—output ratio.

Advanced and modern technology increases productivity.

Better machines produce more output with the same amount of capital.
This reduces the capital-output ratio.

Outdated or obsolete technology leads to low productivity and high COR.

Example:
Use of automated machinery in manufacturing lowers COR compared to manual methods.

2. Quality of Labour (Human Capital)

The skill, training, and efficiency of labour greatly influence COR.

o Skilled labour uses capital more efficiently.
o Trained workers reduce wastage and downtime of machines.
o Unskilled labour results in poor utilization of capital.

Impact:

e Skilled labour - Low COR
e Unskilled labour - High COR

Thus, investment in education and training helps reduce COR.

3. Managerial and Entrepreneurial Efficiency

Efficient management ensures optimum utilization of capital resources.

« Good management reduces idle capacity.
o Proper planning and supervision increase productivity.



« Poor management leads to misallocation and wastage of capital.

Result:

« Efficient management - Lower COR

o Inefficient management —» Higher COR

4. Degree of Capacity Utilization

Capacity utilization refers to the extent to which installed capacity is actually used.

o Full utilization of machinery leads to higher output.
o Underutilization increases cost per unit and raises COR.

« Idle capacity is common in developing economies due to demand shortage or power
problems.

Impact:

o High capacity utilization - Low COR
e Low capacity utilization - High COR

5. Nature of Industry

Different industries have different capital requirements.

o Capital-intensive industries (steel, power, railways) require heavy investment - High
COR.

o Labour-intensive industries (textiles, handicrafts) require less capital - Low COR.

Thus, the industrial structure of the economy affects the overall COR.

6. Availability of Infrastructure



Infrastructure includes power, transport, communication, and water supply.

e Adequate infrastructure improves efficiency of capital.
o Poor infrastructure causes delays, breakdowns, and wastage.
o Developing countries often suffer from high COR due to weak infrastructure.

Effect:

e Good infrastructure - Low COR

e Poor infrastructure - High COR

7. Economic Conditions

General economic conditions also influence COR.

e During boom periods, demand is high and capacity is fully utilized - Low COR.

o During recession, output falls while capital remains fixed - High COR.

Thus, COR varies with business cycles.

8. Institutional and Policy Factors

Government policies and institutions play an important role.

o Stable policies encourage efficient investment.
o Delays due to red tape and corruption increase project costs.
o Uncertain policies discourage proper utilization of capital.

Impact:

o Efficient institutions -~ Lower COR
o Weak institutions - Higher COR



9. Time Period Consideredhigh

Capital-output ratio differs in the short run and long run.

e Inthe short run, capital is fixed and output fluctuates - COR may be .
e Inthe long run, adjustment in capital and technology reduces COR.

Hence, COR is more meaningful for long-term analysis.

10. Availability of Natural Resources

Natural resources complement capital in production.

e Abundant raw materials increase output.
e Scarcity of resources leads to underutilization of capital.

Effect:

e Adequate resources -~ Low COR

o Resource scarcity - High COR

Conclusion

The capital-output ratio is influenced by technological, human, managerial, industrial,
and institutional factors. A country can reduce its COR by improving technology,
developing skilled labour, ensuring efficient management, strengthening infrastructure, and
adopting sound economic policies. A lower COR is essential for faster and sustainable
economic growth, especially in developing economies.

9. Capital-Output Ratio in Developing Economies

Developing economies generally have a high COR due to outdated technology,
underutilization of capacity, poor infrastructure, and inefficient management.



CAPITAL-OUTPUT RATIO IN DEVELOPING ECONOMIES

1. Introduction

The Capital-Output Ratio (COR) shows the relationship between the amount of capital
invested and the amount of output produced. It is an important indicator of capital
efficiency and plays a vital role in economic planning and growth analysis.

In developing economies, the capital-output ratio is generally high, meaning that more
capital is required to produce a unit of output. This has serious implications for growth
and development.

2. Meaning of Capital-Output Ratio in Developing Economies
In the context of developing economies, the capital—output ratio indicates:
How efficiently scarce capital resources are used to generate output and income.

A high COR in developing countries reflects:

e Low productivity of capital
o Inefficient utilization of resources
e Structural and institutional weaknesses

3. Nature of Capital-Output Ratio in Developing Economies
The capital-output ratio in developing economies has the following characteristics:

1. ltis generally high

2. Ittends to be unstable

3. It differs widely across sectors
4. It changes slowly over time



5. It reflects underdevelopment and inefficiency

4. Reasons for High Capital-Output Ratio in Developing Economies

1. Use of Obsolete Technology

Developing countries often use outdated and inefficient technology.
Old machinery produces less output for the same amount of capital.
Lack of technological innovation keeps productivity low.

= Result: High capital-output ratio

2. Shortage of Skilled Labour

« Low levels of education and training reduce labour efficiency.
Unskilled workers cannot use capital equipment efficiently.
This leads to wastage and breakdown of machines.

= Result: Underutilization of capital and high COR

3. Inefficient Management and Entrepreneurship

o Lack of trained managers and entrepreneurs.
o Poor planning and supervision of projects.
Delay in decision-making and execution.

= Result: Low output despite high capital investment

4. Underutilization of Capacity



« Many industries operate below installed capacity.
o Causes include lack of demand, power shortages, and raw material constraints.
o Idle capacity increases cost per unit of output.

= Result: High capital-output ratio

5. Poor Infrastructure

Inadequate transport, power, communication, and water supply.
Frequent interruptions reduce efficiency of capital.
High operating costs reduce output.

= Result: High COR

6. Capital-Intensive Development Strategy

Emphasis on heavy and basic industries.
Large investments are required before output starts.
These industries naturally have a high capital—output ratio.

= Result: Overall COR remains high

7. Scarcity of Natural Resources

o lIrregular supply of raw materials.
« Dependence on imports increases cost and delays production.

= Result: Capital remains underutilized

8. Institutional and Administrative Bottlenecks



« Red-tapism and bureaucratic delays.
o Corruption and poor governance.
« Weak implementation of development policies.

= Result: Inefficient use of capital

9. Political and Economic Instability

o Policy uncertainty discourages efficient investment.
« Frequent changes in policies affect long-term planning.

= Result: Low productivity and high COR

5. Implications of High Capital-Output Ratio in Developing Economies

Slow rate of economic growth

High investment required for small output increase
Greater dependence on foreign aid and borrowing
Inefficient use of scarce capital resources
Difficulty in achieving planned growth targets
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6. Measures to Reduce Capital-Output Ratio in Developing Economies

=

. Technological Upgradation

« Adoption of modern and appropriate technology.
« Emphasis on technology suited to local conditions.

2. Development of Human Capital



Investment in education, training, and skill development.
Improving labour productivity.

3. Better Management and Planning

Training of managers and administrators.
Efficient project planning and execution.

4. Improving Infrastructure

Investment in power, transport, communication, and logistics.
Reducing production bottlenecks.

5. Balanced Industrial Policy

Encouraging labour-intensive industries.
Reducing excessive dependence on capital-intensive sectors.

6. Institutional Reforms

Reducing red-tapism and corruption.
Ensuring policy stability and good governance.

7. Role of Capital-Output Ratio in Economic Planning of Developing Countries

e Helps estimate investment required for target growth
e Assists in sectoral planning

o Useful in evaluating development projects

e Important in Harrod—Domar growth model

e Guides allocation of scarce capital resources



8. Conclusion

In developing economies, the capital-output ratio is generally high due to
technological backwardness, inefficient management, poor infrastructure, and
institutional weaknesses. Reducing the capital-output ratio is essential for accelerating
economic growth. By improving technology, human capital, infrastructure, and governance,
developing countries can use capital more efficiently and achieve sustainable
development.

10. LIMITATIONS OF CAPITAL-OUTPUT RATIO (COR)

Introduction

The Capital-Output Ratio (COR) is an important tool used in economic analysis and
planning to measure the efficiency of capital in producing output. Although it is widely used
in growth models and development planning, the capital-output ratio has several
limitations. These limitations reduce its usefulness as a sole indicator of economic growth
and capital productivity.

1. Assumption of Fixed Technology

e COR assumes that the level of technology remains constant.
In reality, technology changes continuously due to innovation and modernization.
Technological progress can increase output without additional capital.

= Therefore, COR fails to reflect the impact of technological improvements.

2. Difficulty in Measuring Capital Stock



Capital includes machinery, buildings, tools, and infrastructure.

Accurate measurement of capital stock is very difficult.

Problems of depreciation, valuation, and price changes arise.

= As a result, COR calculations may be inaccurate and misleading.

3. Ignores Quality of Factors of Production

COR considers only the quantity of capital.
It ignores:

Quiality of labour

Managerial efficiency

Entrepreneurship

These factors significantly affect output.

= Hence, COR provides an incomplete picture of productivity.

4. Not Suitable for Short-Run Analysis

In the short run, capital remains fixed while output fluctuates.
Changes in demand can affect output without any change in capital.

= COR becomes unstable and unreliable in the short period.

5. Over-Simplification of Economic Growth
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Economic growth depends on many factors such as:
Savings

Technology

Human capital

Institutions

COR focuses only on capital and output.



= This leads to oversimplification of growth analysis.

6. Sectoral Differences Ignored

Different sectors have different capital requirements.
Capital-intensive industries have high COR.
Labour-intensive industries have low COR.

= A single COR for the whole economy can be misleading.

7. Neglects Capacity Utilization

COR does not consider whether installed capacity is fully utilized.
e Idle or underutilized capacity increases COR.
High COR may reflect demand shortage, not inefficiency.

= Hence, COR may give a false impression of inefficiency.

8. Ignores Time Lag between Investment and Output

Output does not increase immediately after investment.
e There is a gestation period in many projects.
COR fails to consider this time lag.

= This reduces its accuracy in planning exercises.

9. Assumes Linear Relationship between Capital and Output

o« COR assumes a fixed proportional relationship.
o Inreality, returns to capital may be increasing or decreasing.



= The assumption of linearity is unrealistic.

10. Limited Usefulness for Policy Decisions

o Policymakers need multiple indicators.
o« Dependence solely on COR can lead to wrong decisions.

= COR should be used only as a supplementary tool, not as the sole criterion.

Conclusion

Although the capital-output ratio is a useful indicator of capital efficiency and a helpful
planning tool, it suffers from several conceptual and practical limitations. It ignores
technological change, human factors, sectoral differences, and short-run fluctuations.
Therefore, COR should be used along with other economic indicators for meaningful
analysis and effective economic planning.

11. CRITICISM OF CAPITAL-OUTPUT RATIO (COR)

Introduction

The Capital-Output Ratio (COR) is widely used in economic growth analysis and
development planning to measure the efficiency of capital. However, many economists
have criticized the concept of COR for being too simplistic and unrealistic. These
criticisms highlight the limitations of COR as a reliable indicator of economic growth and
investment efficiency.

1. Unrealistic Assumption of Fixed Technology



« COR assumes that technology remains constant over time.
e In reality, technology improves continuously.
e Technological progress can increase output without increasing capital.

= Hence, COR fails to capture the dynamic nature of technological change.

2. Problem of Measuring Capital Accurately

o Capital includes diverse assets like machinery, buildings, tools, and infrastructure.

« Valuation of capital stock is difficult due to:
o Depreciation

o Inflation

o Changes in prices

e This leads to inaccurate estimation of COR.

= Therefore, COR is often statistically unreliable.

3. Ignores the Role of Human Capital

e COR focuses only on physical capital.

It ignores:

Education

Skill

Training

Health of labour

Human capital plays a crucial role in productivity.
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= This makes COR an incomplete measure of growth.

4. Oversimplification of Economic Growth Process

e Economic growth depends on many factors such as:
o  Savings



o Technology
o Institutions
o  Entrepreneurship

« COR considers only the relationship between capital and output.

= Thus, it oversimplifies the complex growth process.

5. Neglect of Managerial and Organizational Efficiency

« Efficient management improves output without increasing capital.
« Poor management leads to wastage of resources.

= COR does not account for managerial efficiency, reducing its explanatory power.

6. Ignores Capacity Utilization

e COR does not distinguish between:
Fully utilized capacity
Underutilized capacity

A high COR may be due to idle capacity, not inefficiency.

o

o

= This can lead to wrong conclusions about capital productivity.

7. Sectoral Differences Not Considered

« Different sectors have different capital requirements.
Capital-intensive industries have high COR.
Labour-intensive industries have low COR.

= A single COR for the whole economy can be misleading.



8. Not Suitable for Short-Run Analysis

e Inthe short run, capital is fixed but output fluctuates.
« Demand changes affect output without affecting capital.

= COR becomes unstable and unreliable in the short period.

9. Ignores Time Lag between Investment and Output

e Output does not increase immediately after investment.
« Many projects have a long gestation period.

= COR fails to consider time lag, reducing its usefulness in planning.

10. Assumption of Linear Relationship between Capital and Output

« COR assumes a fixed proportion between capital and output.
o Inreality, returns to capital may increase or decrease.

= The linearity assumption is unrealistic.

11. Limited Policy Relevance

« Policymakers need multiple indicators for decision-making.
e Over-reliance on COR can lead to faulty investment decisions.

= COR should be used only as a supplementary tool.

Conclusion



The capital-output ratio is a useful but limited analytical tool. Its assumptions of fixed
technology, linearity, and exclusive focus on capital make it unrealistic. By ignoring human
capital, management, institutional factors, and capacity utilization, COR fails to provide a
complete explanation of economic growth. Therefore, economists recommend using COR
along with other indicators for effective economic analysis and planning.

12. Conclusion
Capital-Output Ratio is an important indicator of capital efficiency and economic growth.
Despite its limitations, it remains a useful tool in development planning and investment
decision-making.

INPUT-OUTPUT TECHNIQUES IN ECONOMICS

1. Introduction

Modern economies consist of many interdependent industries. Each industry uses inputs
produced by other industries and, in turn, supplies output to them. To study this
interdependence among sectors, economists use the Input—Output Technique.

The input—output technique is an important tool in economic analysis, planning, and
forecasting, especially in developing economies where balanced growth is required.

2. Meaning of Input-Output Technique

The Input—Output Technique is a quantitative economic method that shows the inter-
industry relationships in an economy by describing how the output of one industry
becomes the input of another.

In simple words:



It is a technique that explains “who produces what, for whom, and using whose
products.”

3. Definition of Input—Output Technique
According to Wassily Leontief (Nobel Prize winner):

“Input—Output analysis is a method of studying the interdependence of different sectors of
an economy through a system of linear equations.”

This technique explains how the total output of each industry is distributed among other
industries and final users.

4. Origin and Development

o Developed by Prof. Wassily Leontief
o First used in the United States

e Widely adopted in:

o  Economic planning

o Development strategies

o National income analysis

o Used extensively in Five-Year Plans of developing countries like India

5. Basic Concepts of Input—Output Technique

(1) Input
Inputs are goods and services used in the production process.

Examples:

o Coal used by steel industry
o Steel used by automobile industry
o Electricity used by factories



(2) Output
Output refers to the goods and services produced by an industry.

Examples:

o Steel produced by steel industry
« Cement produced by cement industry

(3) Intermediate Goods
Goods used as inputs by other industries.
Example:

e Steel used in construction

(4) Final Goods

Goods used for:

e« Consumption
e Investment
e Exports

Example:

e Food consumed by households

(5) Technical Coefficients
They show the input requirement per unit of output.

Example:



o If the steel industry needs 0.2 units of coal to produce 1 unit of steel, then 0.2 is a
technical coefficient.

6. Structure of Input—Output Table

An Input—Output Table is a matrix (table) showing:

o Rows - Distribution of output

e Columns -» Composition of inputs

Sectors Agriculture Industry Services Final Demand | Total Output
(Intermediate
Demand +
Final Demand)

Agriculture all al2 al3 F1 X1

Industry az21 a22 a23 F2 X2

Services a3l a32 a33 F3 X3

e a;1,a;,,etc. areinter-industry transactions
e F =Final demand
e« X =Total output

[ Stepwise Explanation of the Simplified Input—Output Table

Step 1: Identify the sectors

e Here we have three sectors:
1. Agriculture
2. Industry
3. Services



e Each sector both produces output and uses inputs from
other sectors.

Step 2: Understand the inter-sectoral flows ((a_{ij}))

e Each entry (a_{ij}) shows how much sector (j) contributes to
the production of sector (i).
e Example:
o (a_{12}) = input from Industry used by Agriculture.
o (a_{31}) = input from Agriculture used by Services.

] These flows capture the interdependence of sectors.

Step 3: Look at Final Demand ((F_i))

e (F_i) represents the demand for each sector’s output by
households, government, exports, and investment.
e Example:
o (F_1) = demand for agricultural goods by consumers,
government, or exports.
e This is the part of output not used by other sectors, but
directly consumed.

Step 4: Total Output ((X_i))

e (X i) isthe total production of sector (i).

e It equals the sum of intermediate demand (inputs to other
sectors) + final demand.

e Mathematically:
[ X _i=\sum_ {=1}3}a {ij} + F_i]

Step 5: Matrix Form (Compact Representation)

e The table can be expressed as: [ X = AX + F ] where:
o (X) = vector of total outputs ([X_1, X_2, X_3])



o (A) = matrix of technical coefficients (derived from

(@_{ij}/X_))
o (F) = vector of final demands ([F_1, F_2, F_3])

] Thisis the Leontief model, used to analyze how changes in demand
ripple through the economy.

Step 6: How to Study It

1. Trace flows: See how each sector depends on others.

2. Check balance: Verify that (X_i) = inputs + final demand.

3. Convert to coefficients: Divide (a_{ij}) by (X_j) to get technical
coefficients (input per unit of output).

4. Apply shocks: Study how changes in final demand ((F)) affect
total output ((X)).

5. Interpret results: Understand which sectors are most
interconnected or most sensitive to demand changes.

< In short:

e Rows show how each sector’s output is distributed.

e Columns show how each sector’s inputs are sourced.

e The final demand drives the system, and the total output
balances everything.

7. Assumptions of Input—Output Technique
The input—output technique is based on certain assumptions:

Technology remains constant

Fixed input coefficients

Constant returns to scale

No substitution between inputs

Economy is divided into clearly defined sectors
Prices remain constant
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8. Types of Input—Output Models

(1) Open Input—Output Model

o Considers only production sectors
e Households are treated as external
e Used for simple analysis

(2) Closed Input—Output Model

e Includes households as a sector
e Income and consumption are endogenous
e More realistic

9. Uses of Input—Output Technique

(1) Economic Planning

o Helps planners understand sectoral interdependence
e Useful in preparing development plans
o Determines required output of each sector

(2) Balanced Growth Strategy

« lIdentifies key sectors
e Helps avoid bottlenecks
« Promotes coordinated development



(3) Resource Allocation

e Guides allocation of scarce resources
o Helps decide investment priorities

(4) Forecasting

o Used to forecast future output requirements
o Estimates effects of changes in final demand

(5) Project Evaluation

o Assesses indirect effects of projects
e Measures multiplier effects

(6) Industrial Policy Formulation

o ldentifies backward and forward linkages
e Helps in industrial diversification

(7) Employment Analysis

o Estimates employment generated by growth in different sectors

10. Importance of Input—Output Technique in Developing Economies

Helps in sectoral planning

Ensures balanced growth

Reduces wastage of resources

Improves coordination among industries
Helps in long-term development planning
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11. Limitations of Input—Output Technique

(1) Unrealistic Assumptions

o Assumes fixed technology and coefficients
e Ignores technological change

(2) Data Requirements

« Requires large and reliable data
« Data collection is costly and time-consuming

(3) Static Nature

e Does not consider dynamic changes over time

(4) No Price Analysis

« Mainly quantity-based
e Ignores price fluctuations

(5) Aggregation Problems

o Sector classification may be inaccurate
e Minor industries may be ignored

(6) Not Suitable for Short-Run Analysis



o Better suited for long-term planning

12. Comparison with Capital-Output Ratio

Aspect Evaluation Traditional Methods Input-Output Based

Scope of Effects Focus on direct effects | Includes indirect
effects

Type of Analysis Partial Analysis Comprehensive
Analysis

Level of Application Firm-level Economy-wide

Time Orientation Short-term focus Long-term
Development focus

13. Conclusion

The Input—Output Technique is a powerful analytical and planning tool that explains the
structural interdependence of an economy. Despite its limitations, it is extremely useful
for economic planning, balanced growth, and development policy formulation,
especially in developing economies. When used along with other tools, it helps achieve
efficient and coordinated economic development.

PROJECT EVALUATION ANALYSIS AS A METHOD OF INPUT-OUTPUT
TECHNIQUES

1. Introduction

In modern economic planning, it is not sufficient to evaluate a project only on the basis of
its direct costs and direct benefits. Every project affects other sectors of the economy



through inter-industry linkages. To capture these indirect and induced effects,
economists use Input—Output Techniques in Project Evaluation Analysis.

Thus, Input—-Output analysis provides a comprehensive framework for evaluating
projects, especially large public investment projects in developing economies.

2. Meaning of Project Evaluation Analysis
Project evaluation analysis refers to the systematic assessment of a project to determine:

e Its economic feasibility
e Its impact on output, income, employment, and growth
e Its contribution to overall economic development

When combined with input—output techniques, project evaluation goes beyond the
project itself and measures its economy-wide effects.

3. Meaning of Input—Output Technique in Project Evaluation
The Input—Output Technique is used in project evaluation to study:

How a proposed project increases demand for inputs from other sectors and how this
increased demand generates further production in the economy.

In simple words:

Input—output analysis helps evaluate a project by measuring its direct, indirect, and
induced effects on the economy.

4. Why Input—Output Technique is Used in Project Evaluation

Traditional project appraisal methods focus mainly on:

o Financial profitability
e Direct costs and benefits



However, input—output techniques are used because they:

Capture inter-sectoral linkages

Measure multiplier effects

Assess total output impact

Help in social cost—-benefit analysis
Support planning in developing economies
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5. Conceptual Framework
In input—output based project evaluation:

e« A projectis treated as an increase in final demand

e This increase leads to:
o  Higher output in the project sector
o Increased demand for inputs from other sectors

o These sectors, in turn, demand inputs from further sectors

This creates a chain reaction throughout the economy.

6. Types of Effects Measured in Project Evaluation

(1) Direct Effects

o Output generated directly by the project
« Example: Output of electricity from a power plant

(2) Indirect Effects

e Increased output in industries supplying inputs
« Example: Coal, steel, cement used in power generation



(3) Induced Effects

e Increase in income and consumption due to employment generation
« Example: Workers spend income on food, clothing, housing

Input—output analysis captures all three effects, making project evaluation more realistic.

7. Methodology of Project Evaluation Using Input—Output Technique

Step 1: ldentification of the Project Sector

« ldentify the sector in which the project is located
« Example: Power, irrigation, transport, steel, fertilizer

Step 2: Estimation of Increase in Final Demand

o Project investment is treated as an increase in final demand
o« Example: *1,000 crore investment in power sector

Step 3: Use of Input—Output Table

e Input—output table shows inter-industry relationships
o Technical coefficients indicate input requirements per unit of output

Step 4: Calculation of Total Output Impact
Using the Leontief input—output model:

[X=(-A"N-1} F]



Where:

e (X)) =total output
e« (A) =matrix of technical coefficients
e (F)=change in final demand

This helps estimate:

o Total output generated
e Sector-wise output expansion

Step 5: Evaluation of Economic Benefits

The following benefits are evaluated:

e Increase in national income
« Employment generation

e Industrial growth

e Infrastructure development

Step 6: Comparison with Costs

o Total social costs are compared with total social benefits
e Helps in economic feasibility assessment

8. Role of Input—Output Technique in Cost—Benefit Analysis
Input—output analysis strengthens Cost—Benefit Analysis (CBA) by:

Identifying indirect benefits

Avoiding underestimation of benefits
Including backward and forward linkages
Measuring economy-wide impact
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Thus, it provides a broader social evaluation of projects.



9. Importance of Input—Output Based Project Evaluation in Developing Economies

(1) Scarcity of Resources

o Helps select projects with maximum economy-wide impact
o Ensures efficient use of scarce capital

(2) Balanced Growth

« Identifies key sectors with strong linkages
e Prevents sectoral imbalances

(3) Planning Large Public Projects

o Useful for dams, power plants, transport, irrigation projects
o Captures long-term development effects

(4) Employment Planning

o Estimates direct and indirect employment generation

(5) Policy Formulation

o Guides industrial and investment policy decisions

10. Advantages of Using Input—Output Technique in Project Evaluation



Comprehensive analysis

Captures inter-industry effects
Measures multiplier impact

Useful for social cost—benefit analysis
Supports long-term planning
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11. Limitations of Input—Output Technique in Project Evaluation

(1) Assumption of Fixed Technology

« Ignores technological change over time

(2) Heavy Data Requirement

o Requires detailed and reliable input—output tables

(3) Static Nature

o Does not account for dynamic adjustments

(4) Ilgnores Price Changes

e Focuses mainly on quantities

(5) Complexity

« Difficult to understand and apply for small projects



12. Comparison with Traditional Project Evaluation Methods

Aspect Evaluation Traditional Methods Input-Output Based

Scope of Effects Focus on direct effects | Includes indirect
effects

Type of Analysis Partial Analysis Comprehensive
Analysis

Level of Application Firm-level Economy-wide

Time Orientation Short-term focus Long-term
Development focus

13. Conclusion

Project evaluation analysis using input—output techniques provides a broader and more
realistic assessment of investment projects. By capturing direct, indirect, and induced
effects, it helps planners understand the true contribution of a project to economic
development. Despite certain limitations, this method is especially valuable in developing
economies, where efficient allocation of scarce resources and balanced growth are critical
objectives.

COST-BENEFIT RATIO ANALYSIS AS A METHOD OF INPUT-OUTPUT TECHNIQUE

1. Introduction

In economic planning and project appraisal, it is essential to evaluate whether a project
contributes positively to economic welfare. Traditional cost—benefit analysis often
considers only direct costs and direct benefits. However, large projects influence many
sectors of the economy through inter-industry linkages.



To capture these indirect and economy-wide effects, economists combine Cost—Benefit
Ratio (CBR) Analysis with the Input—Output Technique. This integrated approach
provides a more comprehensive and realistic evaluation of projects, especially in
developing economies.

2. Meaning of Cost—Benefit Ratio Analysis
Cost-Benefit Ratio (CBR) Analysis is a method of project evaluation in which:

The present value of total benefits of a project is compared with the present value of
total costs.

It is expressed as:

Cost—Benefit Ratio (CBR)} = {Present Value of Benefits} \ {Present Value of Costs}]
Decision rule:

e« CBR>1- Projectis acceptable

e CBR=1- Nonetgain
e CBR <1 - Project should be rejected

3. Meaning of Input—Output Technique in Cost—Benefit Analysis

The Input—Output Technique is used in cost—benefit analysis to estimate:

e Indirect costs
e Indirect benefits
« Economy-wide impact of a project

In simple words:

Input—output analysis helps identify how a project affects other industries, employment,
income, and output, which are then included in cost—benefit ratio calculation.



4. Need for Using Input—Output Technique in Cost—Benefit Ratio Analysis

Traditional CBR has limitations because it:

e Ignores inter-sectoral linkages
o Underestimates social benefits
e Focuses mainly on the project sector

Input—output technique is used because it:

Captures backward and forward linkages
Measures indirect and induced benefits
Improves accuracy of social cost—benefit analysis
Helps evaluate large public investment projects
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5. Conceptual Framework
When a project is evaluated using input—output based CBR:

e The project investment is treated as an increase in final demand
o This increases output in the project sector

e Increased output creates demand for inputs from other sectors

o These sectors further demand inputs from additional sectors

Thus, the project creates a multiplier effect, which is measured using the input—output
model and included in the benefit side of the cost—benefit ratio.

6. Types of Costs Considered Using Input—Output Technique

(1) Direct Costs

o Construction costs
e Machinery and equipment
e Labour costs in the project sector



(2) Indirect Costs

e Increased demand for inputs like steel, cement, power, transport
e Costs incurred by supplying industries

(3) Social Costs

e Environmental pollution
o Displacement of population
o Congestion and ecological damage

(4) Opportunity Costs

o Value of resources used in the project that could have been used elsewhere

Input—output tables help trace these costs across sectors.

7. Types of Benefits Considered Using Input—Output Technique

(1) Direct Benefits

e  Output produced by the project
« Revenue generated

(2) Indirect Benefits

o Expansion of output in supplying industries
e Growth of related sectors



(3) Induced Benefits

e Increased income and consumption due to employment generation
o Expansion of demand for consumer goods

(4) Social Benefits

« Employment creation

« Regional development

e Infrastructure growth

e Improvement in living standards

Input—output analysis ensures that all these benefits are included in CBR estimation.

8. Methodology of Cost—Benefit Ratio Analysis Using Input—Output Technique

Step 1: Identification of the Project

o ldentify the sector and nature of the project
« Example: Power plant, dam, highway, irrigation project

Step 2: Estimation of Increase in Final Demand

o Project investment is treated as a change in final demand
« Example: 1,000 crore investment in power sector

Step 3: Use of Input—Output Table

o Technical coefficients show input requirements per unit of output



e Helps estimate additional output required in other sectors

Step 4: Calculation of Total Output Impact

Using Leontief’s input—output model:

[X=(-AN-1} F]

Leontief’s Input—Output Model

Original Formulation

[X=(-AN-1}F]

Stepwise Reframe

1. Basic Equation
[X=(0-AN-1}F]

@)

@)

(X): Vector of gross outputs (total production in each
sector).

(I): Identity matrix (ensures correct dimensionality).
(A): Input—output coefficient matrix (shows
interdependence between sectors).

(F): Final demand vector (consumption, investment,
exports, etc.).

2. Interpretation

(@)

(@)

O

The term ((I - A)) represents the technology matrix,
capturing how much input is required per unit of output.
Its inverse, ((I - A)’{-1}), is the Leontief inverse, which
measures the total (direct + indirect) requirements of
production.

Multiplying by (F) gives the total output (X) needed to
satisfy final demand.

3. Reframed Expression
Instead of writing it compactly, we can express it as:
[{Gross Output} = {Leontief Inverse} x {Final Demand} ]



Or in words:

Total production in the economy is determined by multiplying
the final demand vector with the Leontief inverse, which
accounts for both direct and indirect input requirements across
all sectors.

1 Teaching-Friendly Reframe

e Compact form: (X =(I - A)YN-1} F)
e Expanded meaning:
o Output = (Direct + Indirect requirements) x Final demand
e Applied framing:
o If final demand increases in one sector, the Leontief
inverse shows how much extra production is required
across all sectors to meet that demand.

This gives:

o Total output generated
e Sector-wise output expansion

Step 5: Estimation of Total Benefits

o Convert output increases into monetary benefits
e Include direct, indirect, and induced benefits
o Discount future benefits to present value

Step 6: Estimation of Total Costs

o Calculate direct, indirect, and social costs
o Discount future costs to present value



Step 7: Calculation of Cost—Benefit Ratio

[{CBR} = {PV of Total Benefits} / {PV of Total Costs}]|

1 Interpretation

e CBR > 1 - Project is economically viable (benefits outweigh
costs).
e CBR =1 - Break-even point (benefits equal costs).

e CBR <1 - Project is not viable (costs exceed benefits).

Teaching-Friendly Reframe

e Compact form: (CBR = {PV(B)}/ {PV(C)})
e Expanded meaning:

The cost—benefit ratio compares the present value of all
expected benefits to the present value of all expected costs,
showing whether a project is worth undertaking.

9. Importance of Input—Output Based Cost—Benefit Ratio Analysis

(1) Comprehensive Project Evaluation

e Provides a complete picture of project impact

(2) Efficient Resource Allocation



e Helps select projects with highest social returns

(3) Planning in Developing Economies

o Useful where capital is scarce and needs careful allocation

(4) Public Investment Decisions

o Applied in dams, transport, power, education, and health projects

(5) Balanced Economic Growth

o Encourages projects with strong inter-sectoral linkages

10. Advantages of Cost—Benefit Ratio Analysis Using Input—Output Technique

Includes economy-wide effects
Avoids underestimation of benefits
Measures multiplier impact

Useful for social cost—benefit analysis
Supports long-term planning
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11. Limitations of This Method

(1) Heavy Data Requirement

o Requires detailed and reliable input—output tables



(2) Assumption of Fixed Technology

e Ignores technological change

(3) Static Nature

e Does not consider dynamic adjustments over time

(4) Difficulty in Valuation

e Social costs and benefits are difficult to measure in monetary terms

(5) Complexity

« Difficult to apply for small projects

12. Conclusion

Cost—benefit ratio analysis, combined with the input—output technique, provides a scientific,
comprehensive, and socially relevant method for project evaluation. By incorporating
direct, indirect, and induced effects, it ensures that the true contribution of a project to
economic development is measured. Despite certain limitations, this method is extremely
valuable for public investment planning and development policy, particularly in
developing economies.



