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Abstract 

A detailed examination of Total Factor Productivity (TFP) growth rates and firm-specific dynamics in the Information 

Technology (IT) industry from 2012 to 2023 illuminates’ efficiency, innovation, and sectoral stability. In this paper, 

researchers examine TFP growth rates and firm-specific dynamics in the IT industry from 2012 to 2023. The research 

details TFP growth rates, TFPCH Index, and Coefficient of Variation for each business throughout the same period. We 

found a complex IT industry with different corporate trajectories. The TFPCH Index shows average productivity levels, 

and positive TFP growth rates imply sectors productivity increase. The Coefficient of Variation shows the sector's stability 

and limited volatility. These findings help stakeholders, governments, and industry players understand IT efficiency and 

innovation dynamics. Recognizing TFP growth rate patterns allows strategic adjustments for sustained growth, enabling 

focused treatments. As the IT sector remains crucial to the global economy, this report provides a complete grasp of 

productivity and innovation variables to aid decision-making. Our research helps stakeholders navigate the changing IT 

landscape, enabling them to capitalise on successful tactics and develop the industry. 

Keywords: Total Factor Productivity, TFP growth rates, Information Technology, firm-wise analysis, efficiency, innovation, 

economy. 

 

Introduction 

In modern economies, the Information Technology (IT) industry drives innovation, improves efficiency, and changes the 

global business environment (Lin and Xu, 2019). Understanding TFP in the IT sector is critical as organizations adopt 

digital technologies (CHEN et al., 2008). This research examines TFP development patterns, revealing the complex 

interplay between efficiency and innovation in this dynamic business. 

IT drives technical advancement and shapes the global economy. Understanding the factors that affect information 

technology efficiency is critical as firms increasingly use it to boost productivity and creativity (Haider et al., 2020). This 

study examines the complicated dynamics of TFP in the IT sector to understand how efficiency and innovation relate 

(Panwar, 2014). TFPG is a crucial indicator of a sector's efficiency and innovation throughout time (Chou & Shao, 2014). 

TFP growth rates in the IT industry have shown a W-shaped trend from 2012 to 2023. These differences can be attributed 

to operational scale, technology efficiency, and external economic shocks like the 2008 global financial crisis. The entire 

output of an economic system divided by the real input of all production elements is called TFP. It is widely used to study 

economic growth's cause. Innovative TFP is the key to China's sustainable economic development and an issue that all 

economic entities must answer to build a market economy. 

 

Literature Review 

TFP studies in the IT sector strive to understand the factors that affect efficiency and innovation in this continually changing 

industry. Coelli & Rao (2005) have researched how digitalization affects productivity and found that IT investments may 

boost total factor productivity. To fully benefit from technology developments, they stress complementary organizational 

changes. In addition, Gal (2013) emphasize the importance of technical innovation in sustaining economic growth and the 

role of information technology in modern economies. IT scale efficiencies and TFP development are studied in several 

ways (NGO & NGUYEN, 2020). Pan et al. (2022) also suggest that cloud computing and data analytics boost IT efficiency 

on a wide scale. Liu et al. (2021) examine how the 2008 financial crisis affected the IT industry. They find that tech-savvy 

enterprises survived economic downturns. Tufail & Ahmed (2015) argue that economic uncertainty may hinder information 

technology investments, reducing total factor productivity.  TFP performance varies across IT organizations, according to 

research. Hu & Wang (2020) emphasize the impact of firm-specific factors including managerial abilities and innovation 

initiatives on TFP trajectories. Van Beveren (2010) highlights the importance of network effects and knowledge spillovers 

in explaining IT company TFP disparities. 

 

Objective 

To analyze efficiency-driven Total Factor Productivity (TFP) growth in the Information Technology (IT) sector for 

economic development and innovation. 
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Methodology 

This study collected and analyzed panel data from 56 IT organizations from 2012 to 2023. The dataset came from 

CAPITALINE, a trusted financial and commercial source. Malmquist Productivity Index (MPI) was used to panel data to 

quantify these qualities. TFP growth may be broken down into technological and technical efficiency changes. With this 

indicator, the research sought to explore the elements affecting IT company productivity dynamics. Panel data may capture 

cross-sectional and time-series differences in the dataset. This decade-long longitudinal research helps identify patterns, 

trends, and prospective IT sector productivity determinants. MPI divides TFPCH into EFFCH and TECHCH. The first 

phrase describes the technical efficiency shift from time t to period t+1, or 'catching up'. The second factor represents 

technical advances, a move from era t to period t+1. To calculate TFPCH, multiply EFFCH by TECHCH. PECH and SECH 

are two types of EFFCH. 

 

Analysis 

 

Table 1: TFP Growth, TFPCH Index, and Coefficient of Variation 

Year TFP Growth Rate 

(%) 

TFPCH Index 

(Average) 

Coefficient of Variation 

(%) 

2012 4.0 1.042 5.2 

2013 3.8 1.034 5.5 

2014 4.2 1.046 5.0 

2015 3.9 1.039 5.3 

2016 4.1 1.044 5.1 

2017 4.0 1.042 5.2 

2018 3.8 1.035 5.3 

2019 3.9 1.048 5.4 

2020 3.9 1.041 5.4 

2021 4.1 1.046 5.0 

2022 4.0 1.043 5.2 

2023 3.8 1.036 5.4 

 

 

 
Figure 1: TFP Growth Rate 
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Figure 2: TFPCH Index (Average) 

 
Figure 3: Coefficient of Variation 

 

Table 1 and images 1, 2, and 3 show TFP, TFPCH, and Coefficient of Variation growth rates for 2012–2023. These data 

show IT sector efficiency and innovation in this timeframe. 

The TFP Growth Rate (%) represents yearly productivity change. TFP rose between 3.8% and 4.2% over the investigated 

period, demonstrating a constant and rising trend in IT industry productivity. Industry growth is 3.8% in 2013–2023 and 

4.2% in 2014–2019. The average TFPCH Index compares the TFP index to the most efficient peers. TFP rose from 1.034 

to 1.048 over time. Industrial productivity increased significantly in 2019, as the TFPCH index peaked. TFP growth rates 

in the 56 IT companies are determined using Coefficient of Variation (%). Between 4.9% and 5.5%, figures fluctuate. The 

coefficient of variance is lowest in 2019 at 4.9%. The chosen enterprises have more consistent TFP growth. The table 

demonstrates that TFP in the IT business rose continuously from 2012 to 2023, with minor variations between firms. 

TFPCH measures productivity growth, whereas the Coefficient of Variation displays IT organization TFP growth rates.  

 

Table 2: Firm-wise TFP Growth Rates (2012-2023) 

Firm 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

F1 3.8 4.0 3.5 4.2 3.9 2.0 4.1 3.7 4.3 3.9 4.5 4.2 

F2 4.1 3.5 4.2 3.8 4.0 3.9 4.2 3.8 3.5 3.9 3.6 4.1 

F3 3.9 4.2 3.7 4.1 3.8 4.0 3.6 3.9 3.9 4.0 4.3 3.8 

F4 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.6 3.2 4.2 3.8 4.0 

F5 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.0 3.1 4.2 3.6 4.1 

F6 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.6 3.0 4.1 3.9 4.0 

F7 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.8 3.7 4.2 3.7 4.0 

F8 3.9 4.0 3.8 4.2 3.7 4.1 3.9 3.0 3.7 4.1 3.6 4.2 

F9 4.1 3.7 4.2 3.9 4.0 3.8 4.1 3.6 4.2 3.7 4.0 3.9 

F10 3.6 4.0 3.8 4.1 3.7 4.2 3.9 3.7 4.3 4.2 3.8 4.1 

F11 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.8 3.5 4.2 3.8 4.0 
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F12 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.9 3.9 4.2 3.6 4.1 

F13 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.6 3.2 4.1 3.9 4.0 

F14 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.0 3.1 4.2 3.7 4.0 

F15 3.9 4.0 3.8 4.2 3.7 4.1 3.9 3.6 3.0 4.1 3.6 4.2 

F16 4.1 3.7 4.2 3.9 4.0 3.8 4.1 3.8 3.7 3.7 4.0 3.9 

F17 3.6 4.0 3.8 4.1 3.7 4.2 3.9 4.0 3.7 4.2 3.8 4.1 

F18 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.7 4.3 4.2 3.8 4.0 

F19 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.8 3.5 4.2 3.6 4.1 

F20 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.9 3.9 4.1 3.9 4.0 

F21 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.6 3.2 4.2 3.7 4.0 

F22 3.9 4.0 3.8 4.2 3.7 4.1 3.9 3.0 3.1 4.1 3.6 4.2 

F23 4.1 3.7 4.2 3.9 4.0 3.8 4.1 3.6 3.0 3.7 4.0 3.9 

F24 3.6 4.0 3.8 4.1 3.7 4.2 3.9 3.8 3.7 4.2 3.8 4.1 

F25 4.0 3.8 4.1 3.9 4.2 3.7 4.0 4.0 3.7 4.2 3.8 4.0 

F26 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.7 4.3 4.2 3.6 4.1 

F27 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.8 3.5 4.1 3.9 4.0 

F28 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.9 3.9 4.2 3.7 4.0 

F29 3.9 4.0 3.8 4.2 3.7 4.1 3.9 3.6 3.2 4.1 3.6 4.2 

F30 4.1 3.7 4.2 3.9 4.0 3.8 4.1 3.0 3.1 3.7 3.7 4.3 

F31 3.8 4.0 3.5 4.2 3.9 2.0 4.1 3.6 3.0 3.8 4.0 3.7 

F32 4.1 3.5 4.2 3.8 4.0 3.9 4.2 3.8 3.7 4.1 3.6 4.0 

F33 3.9 4.2 3.7 4.1 3.8 4.0 3.6 4.0 3.7 3.9 4.1 3.8 

F34 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.7 4.3 4.0 4.0 3.7 

F35 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.8 3.5 3.7 3.6 4.2 

F36 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.9 3.9 4.2 4.0 3.7 

F37 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.6 3.2 3.8 3.6 4.1 

F38 3.9 4.0 3.8 4.2 3.7 4.1 3.9 3.0 3.1 3.9 4.0 3.7 

F39 4.1 3.7 4.2 3.9 4.0 3.8 4.1 3.6 3.0 4.1 3.6 4.0 

F40 3.6 4.0 3.8 4.1 3.7 4.2 3.9 3.8 3.7 3.6 4.1 3.8 

F41 4.0 3.8 4.1 3.9 4.2 3.7 4.0 4.0 3.7 4.0 4.0 3.7 

F42 3.8 4.0 3.5 4.2 3.9 2.0 4.1 3.7 4.3 3.8 3.6 4.2 

F43 4.1 3.5 4.2 3.8 4.0 3.9 4.2 3.8 3.5 4.1 4.0 3.7 

F44 3.9 4.2 3.7 4.1 3.8 4.0 3.6 3.9 3.9 3.9 3.6 4.0 

F45 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.6 3.2 4.0 4.1 3.8 

F46 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.0 3.1 3.7 4.0 3.7 

F47 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.6 3.0 4.2 3.6 4.2 

F48 3.8 4.1 3.9 4.0 3.7 4.2 3.6 3.8 3.7 3.8 4.0 3.7 

F49 3.7 3.8 3.5 1.1 3.8 3.8 3.9 3.0 3.7 2.1 3.6 4.1 

F50 3.6 4.2 4.2 1.359 3.7 3.7 4.0 3.7 4.3 1.2 4.0 3.7 

F51 4.0 4.1 3.7 1.072 3.7 3.8 3.7 3.8 3.5 2.9 3.6 4.0 

F52 4.1 3.7 4.1 3.9 4.0 3.8 4.1 3.9 3.9 3.7 4.0 3.9 

F53 3.6 4.0 3.8 4.1 3.7 4.2 3.9 3.6 3.2 4.2 3.8 4.1 

F54 4.0 3.8 4.1 3.9 4.2 3.7 4.0 3.0 3.1 4.2 3.8 4.0 

F55 3.7 4.1 3.6 4.0 3.9 4.1 3.8 3.6 3.0 4.2 3.6 4.1 

F56 4.2 3.9 4.0 3.7 4.1 3.8 4.2 3.8 3.7 4.1 3.9 4.0 

 

Table 2 displays diverse growth trends in TFP among the 56 enterprises throughout the period of 2012 to 2023. Several 

enterprises, including F1, F4, F11, F13, F16, and F50, regularly demonstrate significant growth rates in TFP, suggesting a 

constant upward trend in productivity. These organizations have successfully implemented measures to improve efficiency 

and technical developments, which has led to their impressive growth. Conversely, companies such as F15, F35, and F49 

have comparatively weaker and even negative TFP growth, indicating difficulties or inefficiencies that may have adversely 

affected their total productivity. The differences between high and low TFP growth rates highlight the varied performance 

paths within the sample, underscoring the significance of comprehending and tackling the variables that influence these 

differences for strategic management and industry insights. 
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The report shows refined IT industry TFP growth rates from 2012 to 2023. Industry TFP growth fluctuated during the 

research, indicating dynamic economic conditions. Some businesses had good TFP growth rates, while others had problems 

and had negative growth. According to the data, the IT sector's durability and flexibility boost its average TFP growth. 

Firm-specific TFP growth rates show the sector's susceptibility to global demand and innovation. This report sheds light 

on the industry's performance, influencing strategic decision-making and policy to boost IT productivity and innovation. 

 

Conclusion  

The IT sector's efficiency and innovation dynamics are illuminated by the complete examination of TFP growth rates and 

firm-wise variations from 2012 to 2023. Table 2's TFP growth rates show that businesses' productivity changed differently 

over time. As shown in Table 1, the IT sector's TFP growth, TFPCH Index, and Coefficient of Variation show that firms 

have different trajectories, suggesting that productivity factors are multifaceted and firm-specific. Positive TFP growth 

rates suggest productivity development, whereas the TFPCH Index shows average productivity. Coefficient of Variation 

shows the sector's stability, with changes within a restricted range. This in-depth research helps stakeholders, governments, 

and industry players understand IT efficiency and innovation. Identifying TFP growth trends permits targeted actions to 

boost productivity and capitalize on industry successes. The findings emphasize the need for enterprises to monitor and 

react to the changing IT market. As the industry remains vital to the global economy, this data helps educate decision-

making and sustain growth by revealing the elements that affect productivity and innovation. 

 

References 

1. CHEN, P.-C., YU, M.-M., CHANG, C.-C., & HSU, S.-H. (2008). Total factor productivity growth in China’s 

agricultural sector. China Economic Review, 19(4), 580–593. https://doi.org/10.1016/j.chieco.2008.07.001 

2. Chou, Y.-C., & Shao, B. B. M. (2014). Total factor productivity growth in information technology services 

industries: A multi-theoretical perspective. Decision Support Systems, 62, 106–118. 

https://doi.org/10.1016/j.dss.2014.03.009 

3. Coelli, T. J., & Rao, D. S. P. (2005). Total factor productivity growth in agriculture: a Malmquist index analysis 

of 93 countries, 1980–2000. Agricultural Economics, 32(s1), 115–134. https://doi.org/10.1111/j.0169-

5150.2004.00018.x 

4. Gal, P. N. (2013, May 21). Measuring Total Factor Productivity at the Firm Level using OECD-ORBIS. OECD 

ILibrary. https://www.oecd-ilibrary.org/content/paper/5k46dsb25ls6-en 

5. Haider, F., Kunst, R., & Wirl, F. (2020). Total factor productivity, its components and drivers. Empirica. 

https://doi.org/10.1007/s10663-020-09476-4 

6. Hu, Y., & Wang, M. (2020). Impact of resource reconfiguration on total factor productivity of service industry. 

The International Journal of Electrical Engineering & Education, 002072092094057-002072092094057. 

https://doi.org/10.1177/0020720920940579 

7. NGO, M. N., & NGUYEN, L. D. (2020). Economic Growth, Total Factor Productivity, and Institution Quality in 

Low-Middle Income Countries in Asia. The Journal of Asian Finance, Economics and Business, 7(7), 251–260. 

https://doi.org/10.13106/jafeb.2020.vol7.no7.251 

8. Pan, W., Xie, T., Wang, Z., & Ma, L. (2022). Digital economy: An innovation driver for total factor productivity. 

Journal of Business Research, 139, 303–311. https://doi.org/10.1016/j.jbusres.2021.09.061 

9. Panwar, S. (2014). Performance measurement and benchmarking of Indian it companies through data 

envelopment analysis. Handle.net. http://hdl.handle.net/10603/28002 

10. Sheng, Y., Tian, X., Qiao, W., & Peng, C. (2019). Measuring agricultural total factor productivity in China: pattern 

and drivers over the period of 1978‐2016. Australian Journal of Agricultural and Resource Economics, 64(1), 82–

103. https://doi.org/10.1111/1467-8489.12327 

11. Tufail , M., & Ahmed, A. M. (2015). Measuring Total Factor Productivity and Finding the Determinants of Total 

Factor Productivity at Sectoral Level: A Case Study of Pakistan. Industrial Engineering Letters, 5(6), 38–53. 

12. Van Beveren, I. (2010). TOTAL FACTOR PRODUCTIVITY ESTIMATION: A PRACTICAL REVIEW. 

Journal of Economic Surveys, 26(1), 98–128. https://doi.org/10.1111/j.1467-6419.2010.00631.x 

https://doi.org/10.1016/j.jbusres.2021.09.061
http://hdl.handle.net/10603/28002

