
EVALUATING CAPITAL ALLOCATION 

WITH 

FACTOR SHARE ALTERING ELASTICITY OF SUBSTITUTION 

 

 

 

PRASAD VSN TALLAPRAGADA 

 

 

 

 

 

 

 

 

DEPARTMENT OF HUMANITIES AND SOCIAL SCIENCES 

INDIAN INSTITUTE OF TECHNOLOGY DELHI 

MAY 2024 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Indian Institute of Technology Delhi (IITD), New Delhi, 2024 

Biswajit
Highlight



EVALUATING CAPITAL ALLOCATION 

WITH 

FACTOR SHARE ALTERING ELASTICITY OF SUBSTITUTION 

 

 

by 

PRASAD VSN TALLAPRAGADA
 

 

DEPARTMENT OF HUMANITIES AND SOCIAL SCIENCES 

 

submitted 

in fulfilment of the requirements of the degree of doctor of philosophy  

 

to the 
 

 

0 

 

 

 

 

 

INDIAN INSTITUTE OF TECHNOLOGY DELHI

 

MAY 2024 

 



 
 

 

DECLARATION 

 

I hereby declare that the work presented here in the thesis has been carried out by me towards the 

partial fulfilment of the requirement for the award of a PhD from the Department of Humanities 

and Social Sciences, Indian Institute of Technology Delhi. The work contained herein is my own 

and is a presentation of my original research work. Wherever quotations for others are involved, 

every effort has been made to indicate this clearly with due reference to the Economics. The 

content of this report, in full or in parts, have not been submitted to any other institute or 

university for the award of any degree. 

 

Prasad VSN Tallapragada 

2016HUZ8534 

 

 

 

 

 

 

 

 

 

i.



 
 

 

 

 

      Certificate 

 

 

This is to certify that the thesis entitled Evaluating Capital Allocation with factor share 

altering Elasticity of Substitution being submitted by Prasad VSN Tallapragada to the 

Department of Humanities and Social Sciences, Indian Institute of Technology, for the award 

of Doctor of Philosophy is a record of bona fide work carried out by him under our 

supervision. In our opinion, the thesis has reached the standards of fulfilling the requirements 

for submission relating to the degree. 

 

 

 

The contents of the thesis have not been submitted in part or full, to any other university or 

Institute for the award of any other degree or diploma. 

 

 

 

 

 

 

 

 

 
                                                                                                       Dr.  Saptarshi Mukherjee 

 
                                                                                                                Associate Professor 

 
                                                                                                                              Economics   

 
                                                                    Department of Humanities and Social Sciences 

 
                                                                                    Indian Institute of Technology, Delhi 

 

 

                           

 

 

 

                                       
  Dr.  Ambuj Sagar

 
                                                                                                                                

                                                                                                  Vipula and Mahesh Chaturvedi 
                                                                                                  Professor of Policy Studies 
                                                                                                  School of Public Policy
                                                                                                 Indian Institute of Technology, Delhi  
                                                                                                   
                                                                                                  

                     

                                                                                                      
 

 

 

 

  

ii.
                                                           



 
 

       Acknowledgements 
 

First and foremost, I wish to profusely thank my research supervisors Dr. Saptarshi 

Mukherjee Associate Professor in Economics and Dr. Ambuj Sagar, Professor in Public 

Policy. Their constant guidance and mentorship have bestowed me with a robust academic 

rigour that propelled me to undertake substantive research. I profoundly appreciate their 

contributions in terms of time and scholarly inputs to make my doctoral work and experience 

productive. The zeal they have for research was indeed inspiring. 

 

I am grateful to Dr. William Hogan and Dr. John Holdren, my Professors at Harvard 

University, who taught me the philosophical moorings of economic enquiry, and immensely 

contributed to expanding my academic and professional horizons.   

 

I am thankful indeed to other faculty members of the Department of Humanities and Social 

Sciences in economics at Indian Institute of Technology (IIT) Delhi, in particular, Dr. 

Debasis Mondal, Associate Professor in Economics, who shaped my approach to research 

as a student of economics in the area of my chosen field of Economics and Dr. Ankush 

Aggarwal, Dr. Abhijit Banerjee, Dr. Saurabh Paul – all in the Economics discipline at the 

IIT-Delhi who gave me unstinted encouragement. My time at IIT-Delhi was made memorable 

due to many friends, who have become a part of my life. I express my gratitude to the IIT-

Delhi library, administrative and supporting staff for their meticulous services. Last, but 

certainly not the least, I thank my entire family for all their love, support and 

encouragement.  

 

I am grateful to my father – Justice T.H.B. Chalapathi- whose continued benevolence 

moulded me and whose rigor, impeccable achievements and formidable reputation, set an 

arduous benchmark for me. He and my father-in-law, Sri Sarvepalli Krishnamurthy, 

motivated me to believe in myself and that God is always my companion in this eternal 

journey. Their inspiration and guidance, which I will always cherish, will continue to spur 

my academic and other lifelong endeavours.  

 

Blessings of Lord Venkateswara and Goddess Padmavathi bestow me with every breath of 

my existence – that has now embarked on a fascinating foray into research in economics.  

 

 

        

      Prasad VSN Tallapragada 

 

 

 

 

 

 

 
iii. 



 
 

Abstract 

Allocation of capital, being a finite resource, needs to adopt a well calibrated approach to ensure 

that the targeted economic priorities are achieved in an optimal manner. Factor shares of income 

reflect the potential economic priorities more sharply than the overall output and the underlying 

technical change determines this, given the incident elasticity of substitution. Increase in capital’s 

share of income- with capital augmenting technical change - would increase capital productivity 

but could lead to job less growth. Increase in labour’s share - with labour augmenting technical 

change - would lead to increased wages while increasing production costs, fetters the 

competitiveness of the economy. Hence, capital allocation must be nuanced to support the desired 

factor’s share in income and the underlying technical change. In the face of technical change that 

is not conducive for the economic objective sought - such as increasing capital growth or 

increasing wages- policy changes may have to accompany calibrated capital allocation.   

Drawing upon received wisdom and theoretical analysis, the study demonstrates that both 

magnitude and direction of technical change impact the elasticity of substitution. Changes in 

policies and capital allocation should be aligned with the elasticity of substitution to achieve the 

targeted economic priorities. At any given point of time, though Capital and Technical change are 

exogenous, they impact endogenous processes and growth. The study further demonstrates that 

once capital and policy interventions (external factors) are introduced, they are assimilated in the 

elasticity of substitution and become endogenous thus illustrating how externalities get subsumed 

in endogenous growth models. Capital and Technical change or Policy are non-rival inputs and 

are controlled variables till they are introduced and become random once they are introduced, 

depending on the incident elasticity of substitution. Hence, they need to be calibrated with the 

underlying elasticity of substitution for maximizing outcomes- wealth or profit or welfare- in 

terms of factor returns. Elasticity of Substitution is driven by imperfect competition for returns 

between factors. Thus, the conjunctive impact of technical change and elasticity of substitution, 

therefore, gives us a measure to evaluate effectiveness of capital allocation in achieving economic 

priorities. This is an extension to endogenous models. Anchored in these theoretical 

underpinnings, this study develops a model with a decision framework incorporating a proposed 

Induced Substitution Factor and a Measure of Effectiveness of Capital Allocation to facilitate 

informed economic decision making. The study further examines the application of this model in 

different economic settings.      

Key Words: Technical change, Elasticity of Substitution, Factor shares of Income JEL 

Classification: B4; E6 
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सार 

सीमित संसाधन होने के कारण, प ंजी का आवंटन एक सुमनयोमजत तरीके से मकया जाना चामहए तामक 

लमित आमथिक प्राथमिकताओ ंको सवोत्ति रूप से प्राप्त मकया जा सके। आय के कारक शेयर, सिग्र 

उत्पादन की तुलना िें, आमथिक प्राथमिकताओ ंिें बदलाव को अमधक तेजी से दशािते हैं। यह बदलाव 

अंतमनिमहत तकनीकी पररवतिन द्वारा मनधािररत होता है, जो प्रमतस्थापन की आकस्मिक लोच को भी प्रभामवत 

करता है। प ंजी िें वृस्मि और तकनीकी पररवतिन के पररणािस्वरूप प ंजी के महसे्स िें वृस्मि होगी, मजससे 

प ंजी उत्पादकता िें वृस्मि होगी। हालांमक, यह रोजगार िें किी भी ला सकता है। श्रि िें वृस्मि और 

तकनीकी पररवतिन के पररणािस्वरूप श्रि के महसे्स िें वृस्मि होगी, मजससे िजद री िें वृस्मि होगी। हालांमक, 

उत्पादन लागत िें वृस्मि अथिव्यवस्था की प्रमतस्पधाित्मकता को नकारात्मक रूप से प्रभामवत कर सकती 

है। इसमलये आय िें वांमित कारक के महसे्स और अंतमनिमहत तकनीकी पररवतिन को प्राप्त करने के मलए 

प ंजी आवंटन को सावधानीप विक सिायोमजत मकया जाना चामहए। यमद तकनीकी पररवतिन मकसी वांमित 

आमथिक उदे्दश्य, जैसे मक प ंजी वृस्मि या िजद री वृस्मि, के अनुक ल नही ंहै, तो नीमतगत पररवतिनो ंको क्रमिक 

प ंजी आवंटन के साथ जोडा जा सकता है। 

प्राप्त ज्ञान और सैिांमतक मवशे्लषण के आधार पर, अध्ययन से पता चलता है मक तकनीकी पररवतिन 

की पररिाण और मदशा दोनो ंप्रमतस्थापन की लोच को प्रभामवत करते हैं। नीमतयो ंऔर प ंजी आवंटन िें 

पररवतिन को लमित आमथिक प्राथमिकताओ ंको प्राप्त करने के मलए प्रमतस्थापन की लोच के साथ जोडा 

जाना चामहए। मकसी भी सिय, हालांमक प ंजी और तकनीकी पररवतिन बमहजाित होते हैं, वे अंतजाित 

प्रमक्रयाओ ंऔर मवकास को प्रभामवत करते हैं। अध्ययन आगे बताता है मक जब प ंजी, नीमतगत हस्तिेप 

(बाहरी कारक) लाग  मकए जाते हैं, तो वे अथिव्यवस्था िें चीजो ंको आपस िें बदलने की ििता (प्रमतस्थापन 

की लोच) का महस्सा बन जाते हैं और इस प्रकार आंतररक कारक बन जाते हैं। यह दशािता है मक बाहरी 

कारक कैसे अथिव्यवस्था के अंदरूनी मवकास िॉडल िें शामिल हो जाते हैं। प ंजी और टेक्नोलॉजी िें 

बदलाव या नीमतगत हस्तिेप - ये सभी गैर-प्रमतस्पधी मनवेश होते हैं और इन्हें मनयंमित मकया जा सकता है 

जब तक इन्हें लाग  नही ंमकया जाता। एक बार लाग  करने के बाद ये अमनयमित  हो जाते हैं, जो अथिव्यवस्था 

िें चीजो ंको आपस िें बदलने की िौज दा ििता (प्रमतस्थापन की लोच) पर मनभिर करता है। इसमलए, 

अमधकति लाभ (धन, िुनाफा या कल्याण) प्राप्त करने के मलए इन्हें अथिव्यवस्था की िौज दा लोच के साथ 

तालिेल मबठाना आवश्यक है। यह लोच मवमभन्न कारको ंके बीच प्रमतफल पाने के मलए होने वाली अप णि  

v. 



 
 

 

प्रमतस्पधाि से उत्पन्न होती है। इस प्रकार, तकनीकी बदलाव और लोच का संयुक्त प्रभाव हिें प ंजी आवंटन  

की प्रभावशीलता को िापने का पैिाना देता है, जो आमथिक लक्ष्ो ंको प्राप्त करने िें सहायक होता है। यह 

अंतजाित िॉडल का मवस्तार है। इन सैिांमतक आधारो ंपर, यह अध्ययन मनणिय लेने की एक रूपरेखा 

वाला िॉडल मवकमसत करता है, मजसिें "पे्रररत प्रमतस्थापन कारक" और "प ंजी आवंटन की प्रभावशीलता 

का िाप" शामिल है। यह िॉडल स मचत आमथिक मनणिय लेने िें िदद करता है। अध्ययन आगे मवमभन्न 

आमथिक पररस्मस्थमतयो ंिें इस िॉडल के उपयोग की भी जांच करता है। 
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