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In this paper, we develop a generalized model to describe the long-run effects of * BGP growth rates are the same in both decentralized economy and the social
various data types. In addition to the conventional data types generated from planner’s problem, but the variable levels are different.
consumption activities, we introduce two new types—producer data and nature * When the combination of data is lack of elasticity, 0 < € < 1,
data—generated from the production process and nature, respectively. To utilize ) ' ) ' ) ' 1—vy
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these data, labor is required to collect and clean them; however, we assume no (1-oc—-&(1—-7v) ¢ (1-o—-¢(1—-7v)
!orlvacy cc?ncerns as !n previous studies that solely focus F)n consumer data. Ou’r * (1 — e)[(l _ al)(o'(l — ) —&(1 - ]/)) —oa, +1— ]/]
investigation delves into the balanced growth path and find that the economy’s Jdi, = n < 0.
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growth rate is higher than that derived from the model using consumer data
alone—a revelation previously unreported in existing studies. Moreover, we extend
our analysis to incorporate all data types and present a comprehensive picture of
the transformations of different growth regimes. Our framework has novel and

* When the combination of data is unit elasticity, the BGP growth rates are a mix
of the three types of data.
* When the combination of data is full of elasticity, € > 1,

crucial implications for understanding the developing trend of the data economy. g = 11_ (; _ al); n,
—(—«
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In the data economy, a critical question arises is whether and how data will affect  The BGP growth rate of producer data is
economic growth. Various theories have been proposed to describe and predict the g;‘b =a,9" + al(ng 4 n).
developing trend of this new form of economy, especially its long-run growth. Most
papers, such as Jones and Tonetti (2020), Cong et al. (2021), Cong et al. (2022), and g3 | | | | |
Farboodi and Veldkamp (2021), consider data as an input factor generated directly :
or indirectly from consumer activities. However, recent observations show that a 0.2 *
significant amount of data come not from consumers but from the production 5l | —Per Capita Output |
processes of industrial firms. For instance, the Industrial Internet of Things (lloT) . ' | "':: g:z::: gfo":‘:‘c'zggf;ap'::;gzz"
links sensors, instruments, and other equipment with computers, enabling data % 0:._,._,...,.”_______________% ........................... Per Capita Nature Data Provision g
collection, exchange, and analysis, thereby potentially improving production z o1l | T~ |
efficiency. Moreover, we also observe that some data neither come from s L TR
consumers nor the production process, but from nature, such as weather and (95-0.2— :\\ ............................ r
geological data, which are critical for both production and consumers. o : “\\ ......................

We propose a generalized model of growth in the data economy, highlighting the 8 R ! ‘\\\\ ........................... i
characteristics describing a spectrum of data types that can lead to different long- 04 : ‘\\\\ e S
term effects. Our analyses incorporate the endogenous supply of new data types, : \‘\\\\
the transition from previously studied models to our generalized model, and a new ol . T J
form of knowledge accumulation. Different combinations of the three data types 06 | : | | |
also lead to various labor allocations among different sectors, complicating policy 0 0.5 1 1.5 2 2.5 3
implications. Elasticity of Substitution, ¢

Figure 1. BGP growth rates with different elasticity of substitution, ¢

Table 1. BGP growth rates in the three related models.
MOde' SEttl ngs _ Per capita output Per capita data provision

Generalized Model Producer data model Jprod > Jcom Iprod,¢ > Jcom,p
* Representative consumer ) ) ) )
0 - 1-y _q : Nature data model Jnature = Jeom Inature,p =~ Jcom,q
_( — )t C(t)
U= p—n =y @(t)?|dt, 1—y
0 i - i Consumer data model g = [ ]n Jcom,p = [ n
where c(t) is the per capita consumption and @(t) is the usage of consumer data. o [A=9o-¢A ) ISR

* Final good producer
 The production function is

N(t) _ Generalized model
Y(t) = LE(t)ﬁf x(v, )1 Fdv,
0
whore L. (&) is labor emplovment N (6)is variety, and x(v.£) is Intermediate _-_-

Table 2. Comparisons of different models.

goods. Consumer data model Jeom = Whena =1, geom = Jeom <
* Final good producer also generate producer data Yeom < )’
gb(t) — y(t)ayLD ()%, Nature data model Jnature > 9 g*(a =1) < Gt = g*(b =1) Inature < 9~
where y(t) is per capita output and L (t) is labor employment. £
* Nature data firm Producer data model  gproq > g° Whenb =1, gyr04 = 9° ggmd ; g*
$*(t) = AyLy(D)P: Yprod

* |ntermediate good producer .
* Production phase, the profit function COhClUSIonS
n(t) =p,(v,t)x(v,t) —Yx(v,t)

* |nnovation phase, innovation possibility frontier
N(t) = nN(@) @) Lp(t)*~*

We develop a generalized model to integrate all the possible data types and study
the transformations of different growth regimes in a data economy. We study a
generalized model and study changes among different models as we vary the

S e-1 == elasticity of substitution between the three data types. We find a more effective
— £ A — * € ]

O(t) [a(go(t)L(t)) +bp(t) ¢ +(1-a b)(¢ (t)) way to push the data economy to a higher growth regime, which will further
improve social welfare and provide a full picture of data economy from the initial
stage to a high-growth regime.
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