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Abstract. Following the financial crisis of 2008, more attention is paid to access to finance for young knowledge-based firms. A study 

conducted before the crisis showed that it was more difficult for knowledge-based firms to gain access to finance. However, none of the 

studies considered the differential effect of the crisis on young knowledge-based firms. This document examines this gap using the data set 

of 1155 firms in Kazakhstan for various sectors of the economy. The analysis was carried out in the context of the years before the crisis of 

2002-2005 and after the crisis, when the economy significantly stabilized for 2014-2017. We believe that young knowledge-based firms are 

more likely to be rejected for financing than other firms, and this has significantly worsened in the post-crisis period. However, regressions 

that control a variety of characteristic characteristics show that the deterioration in the general conditions for financing. The results show 

that there are two questions in the financial system. The first is a structural problem that restricts access to finance for young knowledge-

based firms. Secondly, the cyclical problem was caused by the financial crisis and significantly affected the young knowledge-based firms 

of various sectors of the economy. 
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1. Introduction         
 

The consequences of the financial crisis of 2008 focused on access to finance for young companies. The financial 

crisis of 2008 firstly manifested in the banking sector (Degl'Innocenti et al., 2018). The increase in the key rate 

complicated the situation not only for business and consumers, but also for the banking sector, increasing the risks 

of non-return and lowering credit activity (Cubillas et al., 2018). A complex financial situation, right up to the 
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deprivation of licenses, arose among a significant number of banks inside the country, plus the freezing of 

accounts of the largest domestic banks abroad. In addition, the consequences of the financial crisis have led to 

mistrust and increased risks of investing into young knowledge-based firms. 

 

However, experts confirm that young knowledge-based firms will stimulate economic recovery (Degryse et al., 

2018). In the conditions for the formation of a knowledge-based economy and the development of absolutely new 

forms of production, it is necessary to develop young knowledge-based firms in Kazakhstan. Every year in 

Kazakhstan there is an increase in young knowledge-based firms, which is 8%. The development of young 

knowledge-based firms is an important area of public policy (Bartz and Winkler, 2016). However, most young 

knowledge-based firms have funding problems (Protogerou et al., 2017). In particular, young knowledge-based 

firms - those that introduce new products, processes or business models - are likely to create new markets, achieve 

rapid growth and help the economy recover. External finance can be especially important for young knowledge-

based firms, as they lack internal resources to successfully commercialize innovation (Wang et al., 2017). 

However, these are young knowledge-based firms that often get harder to obtain financing (Keasey et al., 2018, 

Karabag, 2018, Rosenbusch et al., 2017, Mackevičius et al., 2018; Wang et al., 2018). Knowledge-based firms 

tend to have more risky business models that are important for creating new markets, but they are also valuable 

for banks. They often rely more on intangible assets than on physical property, but intangibles are difficult to 

assess because they are context specific and therefore difficult to use as collateral for lending. The data on this 

issue are not final, but some authors believe that the most important firms for the economy often find it more 

difficult to obtain financing (Petruzzelli, 2018). It will be noted that it is very important for Kazakhstan to attract 

investment for young knowledge-based firms.  

 

However, although there is sufficient evidence of a general problem of access to finance in the economy, there is 

little evidence of how the credit crisis and its consequences have affected access to finance for young knowledge-

based firms in particular. This led Colombelli and Quatraro (2018) to state that the specific short-term and long-

term effects of the financial crisis after 2007 are an open question on which further research is needed. Studies 

have shown that investment in high-tech production can be reduced during this period.   

      
2. Methodology         

    
This survey is based on data from the National Agency for Technological Development, a government record of 

knowledge-based enterprises. We use two waves of data: 2002/5, 2014/17. This provides data on the 

characteristics of firms, including innovations and applications for financing. We use a combination of simple 

quantitative analysis and econometric analysis to investigate the relationship between high-tech production and 

access to finance, controlling both the characteristics of the firm and the likelihood of application. We also use the 

political implications of our research. 

 

Our results show that young knowledge-based firms - those that introduce completely new products or processes - 

have a higher probability of applying for funding than other firms (higher demand), but they are more likely to 

impede access to finance (limited supply) . Of our two-dimensional results, innovative firms that apply for 

funding are more likely to find it difficult to obtain. This absolute effect of credit rationing has significantly 

worsened since the crisis. 

 

This document introduces a number of publications in the literature on access to finance for young knowledge-

based firms. This is the first thing that empirically examines the question of how the access to finance for young 

knowledge-based firms has changed after the crisis. To date, most of the financial information has been focused 

exclusively on venture capital and other equity instruments (Zhang and Mayes, 2018). Instead, we focus on more 

standard, but more common forms of finance. We are also expanding the analysis beyond the intensive high-tech 
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R&D industries (Bertoni et al., 2015). Moreover, our measure of innovation is more inclusive than in other 

studies, which tend to focus on R & D activities.  

 

3. Access to finance for young knowledge-based firms 

 

Nevertheless, it is not always clear that innovative firms can gain access to the financial resources they need. For 

some time, researchers have been concerned about potential structural problems in the financial system that make 

it difficult for young knowledge-based firms to access finance they need (Cozza, 2018). In addition, the credit 

crisis of 2008 will have a cyclical effect. Credit limits will exacerbate the availability of finance for all firms and 

may also exacerbate problems for certain firms, in particular such as young firms. 

 

There are three main reasons why there may be a structural problem of access to finance for young knowledge-

based firms. First, returns to innovation may be uncertain and make innovation more risky for funding (Zhang, 

2015, Hud and Hussinger, 2015, Dorner et al., 2017). Only a fraction of companies experience significant growth 

after investing in innovative activities because many products can not be successfully marketed or simply fail in 

the marketplace. There can be no assurance that investment in research and development (R & D) will 

successfully lead to new products. The default rates are often high and make innovation a risky activity. 

 

This problem of uncertainty can be particularly acute for young knowledge-based firms that are unable to invest 

in multiple projects and thus run the risk of putting all their eggs in one basket (Wang and Yang, 2012). Previous 

research has shown that the returns from innovation can be very different. A small number of innovative projects 

generate significant growth, but least of all low profits (Samagaio et al., 2018). Large companies are able to 

manage more diversified portfolios, and even if they have more outages, they are more likely to achieve at least a 

highly profitable innovation. 

 

Second, there may be asymmetries that make it harder for banks to value innovative investments (Zhang et al., 

2013). This is partly due to the uncertainty issues outlined above. But it could also be because innovative products 

are new by definition - they may require a special evaluation as provided by a venture capitalist. The skills needed 

to assess investments may differ from other types of firm’s loans and investments and may be very sector specific. 

Because banks are less interested in the value of the company than venture capitalists or other external investors, 

they finance less innovation than a key criterion for banks. As the company has more information about the 

potential success of innovation than the financier, the innovation finance market may in some cases be similar to 

De Socio (2013) Lemon Market - a lack of information on which companies are worth funding increases the cost 

of finance and reduce the likelihood of successful applications. 

 

Several studies have found evidence of a structural problem in providing finance to young knowledge-based 

firms. Research has focused more on the ability of companies to access the funding they need for innovation. 

Plank and Doblinger (2018) point out those financial resources are more of a factor hindering innovation young 

firms and high technology sectors. This is confirmed by studies using different data sets (Corredoira, 2018). 

Agénor and Canuto (2017) shows that small businesses applying are finding it harder to obtain loans than others, 

although their results are more compelling for R & D-intensive young businesses than for those who introduce 

"novel" products and processes paper.  

 

3.1. Financing young knowledge-based firms in Kazakhstan 

 

It is clear from the table that the proportion of young companies from the high-tech industries in which investors 

are active does not differ between the two observation periods: f start-up companies from 2007 to 2012 and start-

ups from 2014 to 2017 received funding. However, the number of companies they finance in the high-tech sector 
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has fallen from around 231 (2002-2005) to 138 (2014-2017). Between the two observation periods, the number of 

start-ups has declined overall.  

 

Within the high-tech industries, there are clear shifts in emphasis between the two periods considered. Thus, both 

the proportion and the absolute number of young companies with a commitment of funding in the high-end 

manufacturing segment (Software) increased significantly (the proportion from 0.87 to 5.80%, the number from 2 

to 8) while high-tech industrial sectors (Mining engineering and Aircraft engineering) can be said to be constant 

in the engagement of funding.  

 
Table 1. Number and shares of companies financed by investors, founding cohorts 2002-2005 and 2014-2017 

 

Industry 2002-2005 2014-2017 

Aircraft engineering 1 

0,43% 

1 

0,72% 

Mining engineering 2 

0,87% 

2 

1,45% 

Software  

 

2 

0,87% 

8 

5,80% 

Medically-led laboratory 5 

2,16% 

8 

5,80% 

High-tech 

comp. 

9 

3,90% 

13 

9,42% 

Information technology 11 

4,76% 

14 

10,14% 

Automotive industry  5 

2,16% 

10 

7,25% 

Biotechnology 11 

4,76% 

17 

12,32% 

Electronic technology 40 

17,32% 

19 

13,77% 

Construction 13 

5,63% 

8 

5,80% 

Trade 31 

13,42% 

14 

10,14% 

Not high 

tech comp. 

101 

43,72% 

24 

17,39% 

Total  231 

100 

138 

100 

 

Financing also plays a not insignificant role in non-technology intensive sectors. Overall, the share of young 

enterprises in which funding are active is decreased from 43.72% till 17.39. It says that the proportion of funding 

to the knowledge-based enterprises increased only because of the government support. 

 

3.2. Financing young knowledge-based firms in Kazakhstan 

 

We use two measures, both in terms of morbidity and severity of limited restrictions (see Grilli and Murtinu, 

2014). Specialists of funding sources, such as Venture Capital, are included, but they only apply to a small 

proportion of young knowledge-based firms (about 1 percent of those who apply for funding).  

(1) Profiles, which had problems with financing from the first sources, tried.  

(2) Firms that did not receive all the finances they needed from the first source they tried.  

These measures reduce the level of regulation, not being able to access all the requested loans, and also point to 

the potential costs of searching, as initial applications are rejected and firms are looking for alternative sources. 
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3.3. Innovative firms and crisis 

 

The results above may be due to other characteristics of the firm, while innovative firms are more likely to seek 

growth or other characteristics that correlate with access to finance. In order to control this, we evaluate a series of 

regression model tests to see if firms have difficulty in obtaining finance. They take two forms: (1) regression 

probit, where the dependent variable is either a funding request, or one of the access measures to financing 

discussed above, or an option for application. In addition, we include aset independent variables that control other 

characteristics of the firm, which can be associated with both applications for financing and with the success of 

applications. 

 

3.4. Independent variables  

 
We also include control variables for a set of these brand characteristics: company size, age and sector and current 

changes in firm turnover. First, we control this with three age categories - whether they are firms aged 5-10 years 

or 11 years. The reference category is five years. In a recession, older firms became easier to obtain credit, 

although sometimes this was explained by their large size (Xiang et al., 2018). 

Statistical data for the sample are shown in Table 2. Firms are usually relatively old, 39% older than 10 years, 

40% - between the ages of 5 and 9, and a minority - less than 5 (19%).  

 
Table 2. Variable list and summary statistics 

Variable name Description Mean Std. Dev. Min Max 

Innovator 1 if firm has 

introduced an 

entirely new 

product of process 

in previous 12 

months; 0 if not. 

0.119 0.435 0  1 

Post-recession  Firm is sampled in 

2010 or 2012 (0 if 

2007/8) 

0.214 0.594 0  1 

Age > 10  Firms is aged 

more than 10 years  

0.394 0.527 0  1 

Age 5–10  Firm is aged 5–9 

years  

0.401  0.498 0  1 

Age < 5  Firm is younger 

than 5 years  

0.194  0.402  0 1 

A total of 1155 observations. Summary statistics are unweighted. 

 

4. Results 

 

Table 3 presents our main outcomes which are probit regressions where the dependent variable is whether firms 

submitted funding requests (columns 1 and 2), and independent variables are the set of controls described above. 

Models 1 and 2 take into account the probability of that firms` application for funding. The comparison with firms 

in the reference category reveals that firms based on knowledge are more inclined to apply for financing than 

other firms. Although the post- recession ratio has a positive meaning, it is not considerable at standard degrees. 

In column 2, the sample is divided into two groups of innovative firms: ones before and ones after the recession.  

Although the meaning of ratio for both variables is positive, in both cases it is not essential. But any effect has a 

larger power for innovators in post-recession period.  
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Table 3. Probit regression results: Problems accessing finance 

 

 (1)  (2) 

Innovator 0.127**  

0.0064 

 

2002/5 0.0317 

(0.0548) 

 

Non-innovator (2014/17)  -0.00182 

(0.0611) 

Innovator (2002/5)  0.114 

(0.0740) 

Innovator (2014/7)  0.131 

(0.112) 

Age 10+ −1.094*** 

(0.108) 

−0.653*** 

(0.141) 

Age 5–9 −0.194*** 

(0.0507) 

0.0187 

(0.0780) 

Obs  1155  1155 

Pseudo R2  0.0397  0.0397 

 

According to achieved results, knowledge-based companies have more difficulties in receiving finance in 

consideration with other firms, even controlling for relevant factors such as scale and sphere. The ratio on the 

‘knowledge-based’ variable is considerable in opposition to each of the first three variables for trouble in 

accessing funding. 

 

We likewise reveal that they tend to encounter absolute credit rationing from all sources, though the coefficient is 

only essential at the 10 per cent significance level. Our outcomes obtained show that the incapability of financing 

knowledge-based firms turns into a structural problem of financial system. Additionally, our evidence 

demonstrates that firms in 2002/5 are more likely to get a refusal of credit than those in 2014/7. In every model 

the ratio for the ‘2014/7’ dummy is considerable. Loan conditions have deteriorated in the period for all firms, 

despite whether they are knowledge-based or not, representing the periodic effect of the crisis. The conspicuous 

exception to this common model is for absolute rationing from all sources. Before the financial crisis, knowledge-

based firms were not especially likely to be incapable of finding finance from any source—since the crisis, they 

are much more likely to encounter absolute credit rationing. The control variables give further understanding of 

types of firms who have problem accessing finance. Each of these outcomes is unsuspected, and so suggests that 

choice maybe an issue and that these firms may be more likely to apply for finance. At the end, we find proof of 

the fact that age matters and that there is more difficult for younger firms to access finance. 

 

5. Conclusions 

 

Because of the large financial crisis, access to financing is getting to be thought an increasingly considerable 

barrier to business growth. It particularly turns into a problem in case it hinders innovative feeds from obtaining 

access to the funding they need to yield knowledge-based products and processes to the market, grow and create 

jobs in a definite region.  

 

In this document, a large-scale survey of Kazakhstan knowledge-based firms before and after the crisis to explore 

the differential risk of a "credit crunch" on innovative firms (Mutanov etc., 2015). 

 

The outcomes reflect the fact that young knowledge-based firms have more difficulties in getting access to 

financial resources in comparison with other firms. However, the worsening of loans accessibility conditions and, 
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especially the amounts accessible for the past two years is systemic for all firms, and not for knowledge-based 

firms. 

 

Moreover, in some respects the recession decreased the gap between the two groups of firms, possibly signifying 

surplus credit foremost before the crisis. But, these common conclusions are not verified when we distinctly 

regard the absolute credit rating from any source (ie, firms that are not able to obtain any finances at all). 

Knowledge-based firms started in a complete disadvantage in comparison with others.  

 

Even so, whereas financing conditions have worsened in a crisis for both types of firms, the state of knowledge-

based firms got worse for this reason and as a result knowledge-based firms are likely to encounter absolute credit 

rationing. Our outcomes have some effects for the theory in this area.  

 

Indeed, some of the results may be connected to the transformed composition of firms, as some firms are closed in 

the crisis period. They are likewise consecutive with the theory of demand for goods with worsened balance 

sheets, which decreases the potential for firms for making investments using internal capital and, thus, provides 

their funding from the outside. 

 

These theories also accord with our conclusion that, in spite of the deterioration in financing quality, the relative 

gap between innovative and non-innovative firms is covered. Taking into account the confined availability, banks 

may have looked for closer acknowledgment, which could enlarge investment in growth. It is difficult for them to 

reconcile with our conclusion that the absolute decline in rationing has worsened for innovative firms in both 

absolute and relative terms. The interpretation can be more usual, banks are ready to give a definite sum of 

incremental working capital to maintain firms, but are not able to provide large amounts of investment to bring 

new innovations to the market. According to our outcomes problems remain for young knowledge-based firms, 

and that it is not only due to the risk profiles. Actually, using standard credit scores, there are very few 

considerable distinctions in risk profiles between knowledge-based firms and other firms. This denotes that they 

give a new level to long-standing problems about the essence of bank funding for young knowledge-based firms 

in Kazakhstan (Sagiyeva et al., 2015).  

 

Especially, there is a probability of discouragement when innovative firms lose willingness to look for financing. 

(Sagieva and Zhuparova, 2013). Our outcomes indicate that innovative firms, if at all possible, are more tended to 

apply for financing than before the recession. But, we are not able to say whether this is in virtue of the growth in 

demand for working capital, rather than long-term financing. 
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