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1. Introduction

In recent decades, along with the development of technology, innovative activities
and knowledge-based businesses have received increasing attention. Although
knowledge-based firms play a key role in achieving sustainable development
through job creation and productivity growth, they face financing problems due to
their specific characteristics. The “valley of death” or financing gap is a challenging
issue in the financial literature that refers to the financing gap during the innovation
process from initial research and development to the formation of innovative designs
and finally the commercialization of products and services.

The knowledge-based firms are generally young and tend to have riskier business
models, which are important for creating new markets. On the other hand, these firms
often rely on intangible assets rather than physical assets, making it difficult to use
these assets as collateral for borrowing. Therefore, capital structure decisions and
financing patterns for entrepreneurial firms are one of the strategic decisions and a
critical factor in their success and survival. In this regard, determining the optimal
capital structure pattern is achieved when attention is paid to the role of important
factors affecting it.

Some studies have empirically examined the impact of firm characteristics, including
size, profitability, cash flow, and growth opportunities, on firms financing behaviors,
but there is doubt that these characteristics fully explain financing decisions.
However, these studies are scarce for knowledge-based firms. Hence, in this study,
we attempt to model the financing behavioral pattern in knowledge-based firms.

2. Methodology

The main objective of this study is to provide empirical evidence on the performance
of knowledge-based firms in relation to three key financing methods: retained
earnings, equity issuance, and debt financing. For this purpose, we specified three
regression model separately, to examine the impact of performance indicators such
as size, net fixed assets, and profitability to asset ratio on either of financing methods.
Panel data is extracted from 23 knowledge-based companies from the Tehran Stock
Exchange, during 2011 2021.

The models are estimated using a dynamic Bayesian time-varying coefficient panel
data approach (TVP-PVAR), which has been used for the first time in studies. This
approach allows us to examine the behavior of variables in companies over time.
Since time series variable have structural breaks due to economic and financial
events and have cyclical changes over time, using time-varying coefficients leads to
more accurate results. The results of this model are interpreted more based on co-
movement and dynamic responses over time. Next, after estimating TVP-PVAR, the
results of the instantaneous response function (IRF) analysis of the model variables
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on each of the financing patterns, including retained earnings, debt, and stock
issuance, are presented.

3. Result and Discussion

The results showe that the size had a positive and stable effect on all financing
patterns in knowledge-based firms, although in the model related to stock issuance,
it had a mixed trend (first negative and then positive). This finding implies that the
larger firms, the greater its ability to finance from internal sources, relying on internal
capabilities and retained earnings. Also, the larger firms are, the more credit and
collateral they have in the debt market, especially in banks. Hence, they can secure
more financial resources through the debt market. Likewise, the results related to the
financing pattern through the issuance of shares indicate that in the early stages,
larger knowledge firms are less inclined to issue shares; but as time passes and
financial maturity increases, these firms gradually use the capacity of the capital
market for financing.

In addition, the effect of net fixed assets on each financing of knowledge-based firms
is different, so that it has a positive and significant effect in the retained earnings
financing model, while a negative and significant effect in the financing through
debt. The effect of this variable on the financing through the issuance of shares is
not statistically significant. This results indicates that knowledge-based firms that
have more fixed assets have been able to attract more of their financing through
retained earnings. This is evidenced by the fact that firms generally use retained
earnings to create and develop a new production line or increase capacity.
Furthermore, the ratio of profitability to assets does not have a statistically significant
effect on the financing of knowledge-based firms through retained earnings, and it
has a negative and significant effect on the financing through the issuance of shares,
and it has a positive and significant effect on financing through debt. This result
indicates that in conditions of higher profitability ratios, knowledge-based firms
have used less of the capacity for financing through shares. In fact, it can be said that
with an increase in the ratio of profitability to assets, knowledge-based firms have
often sought to create debt in order to finance themselves.

4. Conclusions and Policy Implications

Comparing the results of the three models shows that firm size and profitability are
the two main factors that influence the choice of financing method for knowledge-
based firms. This effect is consistent across models, but with different intensity and
time trends. Larger and more profitable firms tend to use internal resources (retained
earnings) more, and in more advanced stages, they also tend to turn to capital and
debt markets.

These results confirm that the choice of financing method (capital structure
decisions) in knowledge-based firms is not only a function of their internal
characteristics; but also depends on the time conditions and their growth path. On
this basis, understanding the firm's financial life cycle and adjusting financing
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strategies appropriate to the firm's growth stage by financial managers can play a key
role in optimizing the capital structure. Also, economic policymakers can strengthen
the sustainable growth by granting more facilities for small and medium-sized
companies to access the capital market and credit resources. Finally, from the
perspective of retail investors, paying attention to the impact of the firm size and
profitability indicators on the financing structure, regarding the time conditions and
their growth path, can be effective in assessing investment risk and return.
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