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Abstract

The rapid adoption of new green technologies is necessary to address the climate crisis (IPCC, 2011; IPCC, 2023).
New technologies typically come alongside other innovations, leading to the emergence of ”techno-economic
paradigms” that drive new markets, transform production and institutional procedures, and impact the
governance of economic systems (Freeman and Louçã, 2001; Perez, 2003; Hall, 2006). Promoting a green
transition may thus represent an attempt to foster a new techno-economic paradigm rooted in low-carbon
technologies. However, unlike past techno-economic paradigms that naturally evolved through extensive
exploration of alternatives and market selection processes, the urgent climate threat demands ways to expedite
this process. Reallocating financial capital towards zero and negative emission technologies could accelerate the
transition (Mazzucato and Penna, 2015; Schmidt, 2014). However, the evolution of eco-friendly technologies is
often unpredictable and marked by significant fluctuations in returns, leading investors to favor fossil-fuel-based
technologies and ultimately hindering the transition to green ones (Demirel and Parris, 2015; Polzin, 2017).
While recent contributions account for the accumulation of technology-specific knowledge and its role in green
innovation (Hötte, 2020, 2021), they do not focus on the drivers of financial investment in the green energy
sector. As such, the complex interplay between the diffusion of green technologies and investment decisions is
still understudied.

Against this backdrop, we develop a macroeconomic agent-based model of technological diffusion featuring
green vs. dirty techno-economic paradigms which interact with and are affected by investors’ capital allocation.
We focus on the feedback relations among technological innovation, demand and finance (Caiani et al., 2014)
and use this model to study how the position in the technological landscape may affect investors’ portfolio
decisions, firms’ access to finance, and ultimately the speed of the transition.

The adoption of new technologies typically follows an S-shaped pattern, which includes phases of emergence,
diffusion and exhaustion (Arthur, 1989; Geroski, 2000; Hall, 2006; Mercure, 2015). The same pattern also
characterizes energy technologies (Wilson, 2012). To capture this, we consider various types of technologies that
differ in (i) the level of diffusion – i.e., whether they are already mature or in development or an exploratory
phase – (ii) the inputs of production (labor and/or energy sources), and (iii) the variability of production,
smooth vs. cyclical. These factors then impact the expected returns of a specific plant over its lifetime and
thus the rate of adoption of alternative technologies (Mercure and Salas, 2012). In our model, energy firms can
adopt multiple technologies and issue both green and dirty stocks accordingly. Households then invest in the
energy sector and manage their portfolio à la Tobin (Brainard and Tobin, 1968; Backus et al., 1980; Godley
and Lavoie, 2016; Caiani et al., 2014). They thus distribute their financial wealth across different assets - such
as bonds and green vs. dirty equities - after comparing their relative expected returns. While a traditional
“dirty” technology may be mature and produce relatively predictable future returns, a “green” one may still
be in its exploratory-incubation stage, with low diffusion, high unpredictability of future trajectories, and thus
higher volatility of returns. However, the flow of investment towards green technologies and their adoption rate
is anchored to investors’ expectations – influenced by uncertainty in technology and climate policies – and their
ex-ante preferences for different financial stocks.
Our agent-based model features heterogeneous investors with diverse expectation formation (rational, adaptive,
naive) and multiple energy firms with heterogeneous technologies. This dual level of heterogeneity may
result in intertwined feedback mechanisms, potentially yielding outcomes that are unforeseen within aggregate
macroeconomic models.

We plan to simulate the model across various policy scenarios to assess how investors react to policy changes,
while also accounting for the uncertainty faced by climate policy-makers, the credibility of policy claims and
its implications for investment decision-makers (Mercure et al., 2016). These scenarios include implementing a
carbon tax and other industrial and innovation policies identified as contributors to cost reductions in renewable
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energy (IPCC, 2023). We expect the simulations to provide insights into the theoretical conditions supporting
the rapid development and diffusion of green technologies.
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