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Biotechnology, Crop R&D and Public Policy:
The Case of Canola

By Stavroula Malla® & Derek G. Brewin

The importance of IPRs (Intellectual Property Rights) in enhancing investment
in research related to crop biotechnology is explored through an updated review
of the evidence related to canola in Canada. Relevant past work on the rise of
private investment in canola is examined and recent updates are presented. The
case for continued public investment in crop research even for a crop with
significant IPR protection is discussed theoretically and recent and past
evidence related to this theory is explored. The benefit of the biotechnology
applied to canola to farmers, to plant breeders, to the health of Canadians and
to the environment are examined and confirmed. (JEL HOO, L0O, Q00, Q16,

Q18)

Keywords: Biotechnology, Canola, Intellectual Property Rights, Public Policies,
R&D.

Introduction

With the advance in biotechnology, crop research around the word has
undergone a major transformation. This is especially true in North America were
private incentives to invest in plant breeding have dramatically changed. In the
1970s, most R&D (Research & Development) was publicly funded (Huffman and
Evenson 1993, Malla and Brewin 2015, 2019). The private sector had under-
invested from a social point of view. Government intervention was justified
primarily on the basis that research outcomes were non-excludable in nature
(meaning the inventor did not have the ability to exclude others from using,
reproducing, and selling the new technology or product created from the R&D).
This created limited private R&D incentives. Hence, governments intervened to
correct the market failure. Other reasons for government involvement were: poor
or non-enforceable property rights; many small producers (free rider); and
externalities associated with the use of the technology. These theoretical
arguments have been supported with many empirical studies and evidence that
have estimated high rates of returns to agricultural research. Below we list a
number of studies found a very high social rate of return to agricultural research -
often 30-50% or greater and supporting evidence of a problem with private
investment and a justification for government involvement in R&D.

The introduction of biotechnology and IPRs (Intellectual Property Rights) has
specifically transformed the Canadian canola industry (Malla and Gray 2003,

*Associate Professor, University of Lethbridge, Canada.
" Associate Professor, University of Manitoba, Canada.
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2005). Canola has changed from a minor crop to the dominant revenue earning
crop in western Canada; as well, the canola industry has experienced significant
growth. The area seeded to canola varieties & the number of varieties available has
been dramatically increasing overtime. The area seeded to canola has increased
from less than 1% of crop land in western Canada in the early 1960s to 32% of
seeded area in 2018 (Statistics Canada n.d).

Government research policies have changed as the structure of the canola
research industry changed. Consequently, the question that arises is whether
today’s government involvement in canola R&D is appropriate or sufficient. There
Is concern that the growth in the canola sector can be sustained over time. Given
all the changes in the canola sector, another issue is whether producers benefit
from the new biotechnologies.

The objective of this paper is to provide an updated overview and critical
assessment of the biotech canola industry in Canada and to evaluate the impact of
biotechnology over time. The study will also review the change in research policies
in Canada over time and examine the appropriate roles for government.

Impacts of Biotechnology in the Canola Sector: Overview & Assessment
Rapeseed o “Canola”

In Canada, the public sector became involved in rapeseed research shortly
after World War 11 as a result of shortages of edible oils (Gray and Malla 2001,
Gray et al. 2006). In response to the increasing demand for edible oil, Agriculture
Canada engaged in research for new processing techniques and agronomic
improvements of rapeseed (canola) varieties during the 1940s and 1950s (Gray
and Malla 2001). By the 1950s, rapeseed was being produced for commercial sale
until 1956 when it was determined that the high levels of erucic acid and
glucosinolate in rapeseed posed significant health risks. As a result, breeders began
attempting to develop varieties with low levels of erucic acid (Gray and Malla
2001).

The early days of the canola industry were characterized by a lack of well-
defined intellectual property rights and, as a result, there was little investment from
private firms as they were unable to capture a return on rapeseed research and
research was conducted almost entirely in the public realm. In 1967, the Rapeseed
Association of Canada (Canola Council after 1980) was formed as a non-profit
organization with 70% of its funding obtained from taxes paid by the industry and
30% from government sources (Gray et al. 2006). The Rapeseed Association of
Canada did not conduct its own research but instead coordinated research and
development efforts across the industry and provided funding to external research
projects. During the initial stages of canola research, funding was provided to
public institutions that focused mainly on developing new varieties of canola that
were more suited to human consumption. In 1974, the first Argentine-type
(Brassica napus) rapeseed variety with zero erucic acid and low-gluconate (called
Tower) was released, while in 1977 the first Polish-type (Brassica rapa) variety
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with zero erucic acid and low-gluconate (called Candle) was registered. Further, in
1978 the name “canola™ was created for marketing rapeseed varieties with low-
erucic acid and low-gluconate levels (Gray et al. 2006).

During the early 1980s, the public sector engaged in research on plant
breeding techniques and hybridization (Gray and Malla 2001). Hybrid seeds are a
cross between parent with significantly different genetic lines that result in hybrid
vigor result and a large increase in the yield of a crop (Brewin and Malla 2014).
Another very important characteristic of hybrids is that the reproduction of the
crop during successive plantings of the initial seed does not produce a lower yield
than the initial seeding. As a result, producers need to repurchase the crop each
year in order to receive the benefits of an increased yield. The development of
hybrids created a biological form of property rights and attracted many private
firms to enter the industry and engage in canola plant breeding. In addition to the
development of hybrids, the introduction of the Canadian Plant Breeders’ Rights
Act in 1990 and the ability to patent living organisms allowed private firms to
capture a return on research investments and as a result there was a large influx of
private firms developing new canola varieties and biotechnologies (Carew 2000).

Overview of Changes: Biotechnology & IPRs

The IPRs for all crop research in Canada have been advancing over time.
Prior to the late 1980s all canola varieties were open-pollinated and no effective
Plant Breeder’s Rights (PBR) were established, as well as the farmers had the right
to retain production for future seed use. This situation changed during the late
1980s and through the 1990s. In the late 1980s some versions of PBR were passed
(Brewin and Malla 2014). At the same time patenting of biological traits developed
through biotechnology were allowed (Carew 2000). This led to the introduction
for technology use agreements that enable research firms to charge farmers an
annual fee for growing their varieties. During the same period some of the new
varieties become excludable via genetic traits. Hybrid varieties required the
purchase of the seed every year to retain the desirable traits, and herbicide-tolerant
(HT) varieties, linked to specific herbicides, contained designer traits varieties that
could control the retention of seeds and thus subsequent farmer use.

The industry often has license agreements for patented products; some of the
laws allow for the exclusions of others from using the technology without paying
fees. By 2000, about 80% of the canola acreage was seeded to HT varieties. By
2010, 85% of the seeded area of canola was hybrid varieties and over 90% were
HT varieties (Malla and Brewin 2015).

The introduction of biotechnology and IPRs has altered the nature of research
products from being non-excludable to excludable goods. This creates incentives
for private investment because the inventor can extract most of the economic rents
from their investment by retaining ownership over the new technology. Hence,
firms went from no ability to capture value to holding property rights that allow

L“Canola” is not the term commonly used for this type of rapeseed in Europe. “Double Low”
Oilseed Rape is the most specific term for a comparable Rapeseed variety in the EU (German
Seed Alliance n.d.).
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them to charge farmers each year for the right to grow their varieties. Consequently,
there was an increase in private R&D investment, and a change in the nature of the
agricultural R&D industry (i.e., the non-rival nature of research output & freedom
to operate concerns has leaded to a concentrated industry). In the 1970s, $18
million was spent on public research into canola; 83% of the total spent. By 1980,
research investment was 69% public versus 31% private; and by 1999, the private
sector’s share had grown to 70% (of a total $149 million expenditure) (Gray et al.
2001, Malla and Gray 2005).

Private firms also control most of the research output, in terms of the
registration of new varieties and proprietary technology; and have started capturing
private market share and revenue due to their R&D investment. By 2001, private
canola breeding firms collecting over $250 million in revenue (Gray et al. 2001,
Malla and Gray 2005). The 90% HT shares noted above show, where virtually all
private seeds, leading to a nearly complete crowding out of public varieties.

Important Trends in Canada’s Canola Crop: Area Seeded Overtime

Overall the area seeded to canola varieties has significantly increased
overtime with the introduction of biotechnology and improved IPRs. Figure 1
shows the area of rapeseed/canola seeded in Canada overtime, which depicts three
important increases in area. Specifically, the first significant area increase took
place around 1970 with the introduction of ‘canola’ varieties. The second increase
took place around 1996, as a result of private breeders entering the canola market
with herbicide tolerant (HT) and hybrids varieties. The third shift started around
2004 because of the introduction of very high yielding hybrid varieties especially
Bayer’s Invigor products.

Figure 1. Canola Area Seeded in Canada

Sourcef S'tatistics'Cénadan.'d.' o o S - -

Benefits of New Biotechnologies
Returns to Research, Environmental & Health Benefits
Investment in agricultural R&D results in high rates of returns in general (e.g.,

Alston et al. 1998, Brinkman 2004, Gray and Malla 2007, Klumper and Qaim
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2014). In particular, many studies have found high returns and significant producer
benefits to canola research investment (e.g., Nagy and Furtan 1978, Ulrich et al.
1984, Ulrich and Furtan 1985).

The introduction of biotechnology has resulted in significant economic
benefits in the canola sector (e.g., Malla et al. 2004, Phillips 2003, Brewin and
Malla 2012, Malla and Brewin 2015). It has also been shown that there are
substantial indirect environmental benefits associated with agronomic
improvement and technical change in the canola sector; for example: better weed
management, reduce tillage, reduce herbicide, and a reduction in carbon release
(Smyth et al. 2010, Gusta et al. 2011, Smyth et al. 2011a,b). Further, there are non-
trivial direct and indirect health benefits associated with quality improving
technical change; for example health cost savings from a reduction in daily trans-
fat intake related to Nexera canola; and the switch from rapeseed to canola (Gray
and Malla 2001, Malla et al. 2007).

Lastly, Klumper and Qaim (2014) conducted a meta-analysis on genetically
modified crops and concluded that “On average, GM technology adoption has
reduced chemical pesticide use by 37%, increased crop yields by 22%, and
increased farmer profits by 68%. Yield gains and pesticide reductions are larger
for insect-resistant crops than for herbicide-tolerant crops” (Klumper and Qaim
2014: 1). While, EASAC (2013) concluded that “There is no validated evidence
that GM crops have greater adverse impact on health and the environment than
any other technology used in plant breeding. There is compelling evidence that
GM crops can contribute to sustainable development goals with benefits to
farmers, consumers, the environment and the economy...the potential benefits of
crop genetic improvement technologies are very significant. Capturing these
benefits in agricultural innovation should be a matter for urgent attention by EU
policymakers, alongside the development of indicators to monitor success in
attaining the objectives (for example, for efficient and diversified land use).”
(Klumper and Qaim 2014: 2)

Assessing Producers’ Benefits

The returns to Canadian producers have been high from the adoption of HT
canola seeding systems. Specifically, recent yield gains and herbicide cost savings
associated with the new and competing HT platforms have led to significant gains
to canola producers.
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Table 1. Returns to Canadian Canola Farmers: HT Average benefits (2016)

Farmer System Costs Non-HT Lll_t;?]rkty (I:Zliiallg Rgégg;p
Seed Cost ($/ha) $49 $122 $118 $111
Herbicide Cost ($/ha) $74 $29 $34 $12
TUA ($/ha) $0 $26 $30 $37
System Cost ($/ha) $123 $177 $182 $160
Yield (tne/ha) 2.06 2.50 2.07 2.29
Commodity Price ($/tn) $480 $480 $480 $480
Expected Gross Returns ($/ha) $989 $1,200 $994 $1,099
Less System Costs ($/ha) ($123) ($177) ($182) ($160)
Net Farm Returns ($/ha) $866 $1,023 $812 $939

Sources: Seed Manitoba (various years), Manitoba Agricultural Services Corporation (n.d.),
SaskSeed Guide (Various years), Agriculture Financial Services Corporation (various years),
Alberta Seed Guide (various years), Statistics Canada (n.d.), Gray et al. (2006), Manitoba
Agriculture, Food and Rural Initiatives (2011), Saskatchewan Ministry of Agriculture (2011), Malla
and Brewin (2015), Saskatchewan Crop Insurance Corporation (SCIC) (2017) and authors’
calculations.

Table 1 shows the direct net farm returns to each major HT system platform
being used (Roundup Ready; Liberty Link; and Clearfield) in 2016. Comparing
HT to non-HT varieties, the direct seed cost of HT and hybrid varieties is higher
plus there is a cost for a technical use agreements (TUA) for HT varieties to capture
some of the patent rents. The herbicide cost, however, is lower due to improved
methods of weed control from HT. The total farmer system cost is overall higher
with HT varieties, but yield levels are higher than those with non-HT varieties.
There are significant yield gains attributed to hybridization facilitated by
biotechnology. Thus, Canadian canola farmers can benefit from growing HT
canola varieties over non-HT varieties. The estimated net farm returns were equal
to: $1,023/ha for the Liberty Link platform; $812/ha for Clearfield; and $939/ha
for Roundup Ready in 2016. Compared to the non-HT returns this represents a
gain of $157, (-$54) and $73/ha from these three hybrid HT systems. And these
farmer benefits ignore other indirect benefits like positive externalities like
reduced herbicide use.

R&D Policies, Regulations, and Government Role
Private Sector R&D Underinvestment

When firms invest in research, some of the benefits spillover to farmers:
producers capture some benefits from the research the R&D firms are doing.
Increasing profits is part of the demand for the research outputs like improved

seeds. If the R&D firm making the investment in research cannot capture enough
of the increase in surplus going to the buyers of the products (farmers), the private
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marginal benefits from research are less than the social marginal benefits. As a
result R&D firms invest less than the social optimum.

Figure 2. Socially Optimal vs Imperfectly Competitive R&D

S/ anit

FAfPpo (IPR=s non-enforceable)

MPpa’ (IPRs non-enforceable
& basicresearch underprovided)

Source: Authors.

In Figure 2, the upper dark line is the social value of the marginal product
(VMP) which includes the R&D firms’ profits and farmers’ producer surplus (or
benefits) as the R&D expenditure increases. The private VMP, the lower dark line,
is the value the R&D firms can capture in the market place. Given a fixed cost of
R&D, private firms alone will invest less than the social optimal amount. A private
research firm will equate the marginal cost of doing research with the private
demand (or private VMP) for research, and produce the private optimal quantity of
research. The situation will get worse if there are incomplete (or not enforceable)
IPRs which lower the amount the firm can capture even further, and pivot the
VMP downwards, which results in lower research. Finally, if these market failures
are combined with underinvestment in basic research, meaning that firms do not
have the right technology to innovate with, the VMP falls further which in turn
reduces even further the private optimal amount of research.

In short, private firms R&D underinvest due to the firms’ inability to capture
all the benefits generated from R&D; the situation is exaggerated when IPRs are
non-enforceable; and even more when IPRs non-enforceable & basic research is
underprovided. This theoretical argument has been shown in the literature (Malla
and Gray 2005). It supports the case that there is often private research
underinvestment even with complete IPRs.

A Decrease in the Marginal Cost of Research Could Increase the Private Firm'’s
R&D

In Canada there are examples of government financial assistance for R&D in
the form of grants, infrastructure, matching funds. In the case that the government
subsidizes the R&D cost of private firms, the revenue for each firm is the same as
before except the private cost of research is lower. Firms may capture the full
value of their investment. Hence, a government subsidy that reduces the firms’ per
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unit cost of research could increase the private provision of R&D towards the
social optimum (Malla and Gray 2003). The potential problem associated with the
subsidy is that it could lead to private sector over investment. It was also noted in
the literature that in a case of almost complete IPRs coupled with government
subsidization of research expenditure, the amount of private research could exceed
the social optimal amount, leading to reduced returns to research, i.e. declining
internal returns overtime (see Malla et al. 2004).

An Increase in the Output Price Could Increase the Private Firm’s R&D

Another way to subsidize R&D is to lower the price paid by producers that to
reflect the marginal cost of research. For example, governments could subsidize
the output of research by providing farmers a subsidy to purchase new varieties.
This could increase the price R&D firms received and pivot the private VMP
closer to the social VMP and increase the private investment. The appropriate
amount of subsidy could result in the private VMP to coincide with the social
VMP, which could eliminate the underinvestment (Malla and Gray 2003).

An Increase in Public Applied Research Could Reduce Private R&D

Public sector applied research reduces or crowds out the private sector
investment in applied research. In the case that the public sector is directly
involved in competing goods, in other words undertaking applied research, then
the private firms’ R&D incentive would be even further reduced, which could lead
to even less private research. Assuming one firm is private, and one is public. A
fully funded public firm would choose the optimal level of research investment.
The public firm directly invests in applied research. For example, higher yields in
a public variety reduces the demand for the private varieties; a downward shift of
the VMP of the private research firm. The private firm responds to this reduced
demand by further restricting the already limited research effort (is crowded out).
Consequently, public applied research is a substitute to applied private research
(Malla and Gray 2003). When a public variety is created this reduces the demand
for private varieties. The private sector responds by reducing the research effort.

Summary & Conclusion

Based on our review of the evidence regarding plant research, especially as it
relates to canola in Canada, the policies and programs that have merit as
appropriate government tools to improve social wellbeing are the following: the
public provision of basic research; targeted government subsidies (e.g., subsidies
on the cost of R&D or research output); charging fees above marginal cost to
access basic research (or granting exclusive licenses); breeding varieties with
indirect gains through health traits or environmental benefits; and investing in
areas where industry may not invest (e.g., agronomic research, open pollinated
non-HT varieties) or areas where IP are not present or well defined.
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Is there a role for government in today’s agricultural research? —The answer is
yes. Regarding applied research, governments should cooperate with private firms
by providing research incentives and not competing with them. Regarding basic
research, where property rights are still poorly defined; there may be an important
role in the direct public provision of basic and applied research. Appropriate
government policies and programs could contribute to sustainable development,
growth and increased social wellbeing.

There have been significant benefits associated with the new canola varieties
and traits developed through biotechnology. Producers benefit significantly from
growing these new canola varieties and using these traits. Over time, yield gains
and herbicide cost savings have led to very high gains to farmers from the
adoption of HT canola seeding systems. The area seeded to canola varieties; the
number of varieties available; and canola (especially hybrid) yields have increased
dramatically. There are also important environmental benefits associated with new
canola varieties and new technologies (e.g., better weed control; reduced tillage) &
significant health benefits (healthcare savings related to canola oils with health
traits). Overall, there is substantial evidence of large, society wide, gains from the
introduction of improved IPRs in Canada’s canola sector.
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The Research on Evaluation and Management of China
Forest Carbon Sinks from the Perspective of Economics

By Zhang Ying" & Jiang Xiayu’

According to the latest forest resources inventory data, this paper establishes a
physical and monetary accounts of forest carbon sinks, and an exploratory
balance sheet for those from 2008 to 2013 in China, on the basis of national
economic accounting theory and the latest System of National Accounts of
United Nations. The results show that forest carbon stocks in physics have
increased from 2008 to 2013, the average annual growth rate is about 2.51%.
Due to the decline of carbon sinks market price and the carbon sequestration in
open forestland, the value of forest carbon stocks in monetary has decreased, by
0.37% per year. The built exploratory balance sheet of carbon sinks also shows
that forest carbon assets are net outflows, which value 10.762 billion RMB yuan
from 2008 to 2013. Based on the accounting results, the paper finally evaluates
the economic significance of China's forest carbon sinks and gives some
corresponding policy suggestions on its management. In addition, the paper
points out that there are some errors in the balance sheet because of the
statistical standards, classification and other reasons. The error rate is about
4.35%, less than 5% of statistical requirements, which indicate that establishing
forest carbon sinks accounts are possible, and accounting of values of forest
carbon sinks according to the existing data is necessary in China.

Keywords: Accounts, Balance Sheet, Carbon Sinks, China, Forest Resources
Value Accounting.

Introduction

Economic accounts not only reflect the economic situation at a certain point
in time, but also provide indispensable continuous information for monitoring,
analyzing and evaluating a certain amount of economic activity at different
times (United Nations et al. 2012). Forest carbon sinks refers to the process of
forest ecosystem absorbing CO, from the atmosphere and fixing it in vegetation
and soil, thereby reducing the concentration of CO, in the atmosphere (Zhang
et al. 2013). Although forest carbon sinks is a natural process, it is increasingly
showing more economic characteristics as today's population, resources, and
environmental issues become more prominent. Therefore, incorporating forest
carbon sinks into the system of national accounts is necessary. It can reflect the
relevant information of economic activities in the carbon sinks, and provide some
information about the scale of assets, liabilities and wealth of an economy. Based

*Professor, School of Economics & Management, Beijing Forestry University, China.
"Research Assistant, School of Economics & Management, Beijing Forestry University, China.
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on these information, it is of great significance to further explore the links between
economic activities related to forest carbon sinks and other sectors at home and
abroad, so as to comprehensively evaluate the contribution of forest carbon sinks
to economic development, correctly understand the value of carbon sinks, promote
the construction of ecological civilization and strengthen the management of
resources, environment and ecosystem.

On the basis of the above conclusions, this paper tries to incorporate forest
carbon sinks into the national economic accounting system, to reflect the relevant
information of carbon sinks economic activities through the national accounts
system, and to provide some information about the scale of their assets and
liabilities related to an economy at a certain point in time. These information
can help evaluate the value of Chinese forest carbon sinks from the perspective
of economics.

Specifically, this paper tries to establish the physical and monetary accounts
of forest carbon sinks and its balance sheet according to the System of National
Accounts (SNA) in order to reflect the size of the impact of forest carbon sinks
on the economy and their contribution to climate change, and also to provide
some references for management decisions. In addition, the valuation methods
of forest carbon sinks is also studied in this paper to make up the deficiencies of
current relevant researches, as well as to help further systematic management
of forest resources and environment in China.

Literature Review

In recent years, the research on forest carbon sinks mainly focuses on the
establishment of carbon cycle model, the measurement of carbon stocks, the
impact of carbon sinks on climate change, carbon sinks marketization and policies
etc., but the research on establishment of balance sheet and forest carbon sinks
accounting is less (Zhang et al. 2013).

In the mid and late 1960s, the International Biology Program (IBP) carried
out which was the start of global carbon sinks research. In 1972, United Nations
Educational Scientific and Cultural Organization (UNESCO) continued to study
the programme and organized the Man and Biosphere Programme (MAB).
After that, some European countries, Canada, the United States, the former
Soviet Union, Brazil and other countries have conducted studies on the carbon
balance of regional forest ecosystem and its relationship with the global carbon
cycle. Wilson, Mitchell and other early researchers studied the economic account-
ting of forest carbon sinks. Johnson, Dixon, Brent Sohngen, Robert Mendelsohn,
Roger A Sedjo, Neil Sampson and others also studied the economic value of forest
carbon sinks (Dixon et al. 1994). Moreover, Brent Sohngen and Robert
Mendelsohn evaluated the forest carbon sinks in America. Food and Agriculture
Organization of the United Nations (FAO), Intergovernmental Panel on Climate
Change of the United Nations (IPCC) and the United Nations Framework
Convention on Climate Change (UNFCCC) also carried out econometric studies
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on carbon sinks in the global scope (Fang et al. 2001), but they have done little
research on carbon sequestration from an economic perspectives.

About the research of forest carbon sinks, he studied the impact of forests
on the carbon cycle of the earth's climate system in 1993 (Zhang et al. 2013).
In 2000, Fang carried out research on Chinese forest carbon sinks from the
perspective of global ecology (Fang 2000). In 2003, Li et al. (2007) studied the
role of forest carbon sinks in China from the perspective of global climate change,
and did research on the position and countermeasures of China's forestry in the
negotiation. In 2005, Wu, et al. (2006) discussed the carbon sinks issues of
afforestation and reforestation under the Clean Development Mechanism. He et al.
(2007) once again analyzed the current situation and potential of China's forest
carbon sinks trading. Meanwhile, Zhang et al. (2010) conducted research on
the role of forest carbon sinks in global climate negotiations. They established
an econometric model of China's forest carbon sinks based on forest resources
inventory data. In 2011 and 2012, they also using optimal control methods studied
China’s forest carbon sinks models (Gao et al. 2012), which lay a certain
foundation for China's forest carbon sinks accounting and its account compilation.

In recent years, the research on forest carbon sinks has been extended to the
trade measurement (Hu and An 2014), supply-demand relationship (Yi et al.
2015), and the mechanism of market operation and other aspects (Tian 2016). We
can see from the above study, since 2000, with the deepening of research on forest
carbon sinks measurements, most of the research focus on the physical
measurement, monetary measurement studies of less at home and abroad. Since
1973, China has conducted forest resource surveys every five years. At present,
China has conducted eight forest resource surveys, namely forest resources
inventory, they are the first forest resources inventory (1973-1976), the second
forest resources inventory(1977-1981), the third (1984-1988), the fourth (1989-
1993),the fifth (1994-1998),the sixth (1999-2003), the seventh (2004-2008), and
the eighth (2009-2013) respectively, and accumulated a large amount of forest
resources inventory data (Gao et al.2012). The statistics of forest resources and
forest carbon sinks are gradually institutionalized in China. In addition, China
has established nine pilot carbon trading markets in Beijing, Tianjin, Shanghai and
other cities etc. Carbon sinks trading in China has been from the phase of
theoretical research into the practical application.

These studies laid the foundation for the evaluation of forest carbon sinks
from an economic perspective and integration of it into national economic
accounts (United Nations et al. 2012). On the basis of related research, this paper
tries to establish a physical and monetary accounts of forest carbon sinks and
its balance sheet according to the center framework of System of Integrated
Environmental and Economic Accounting (SEEA) of United Nations (United
Nations et al. 2014) in order to evaluate the economic impact of it and further
better manage forest resources (Zhao et al. 2008), as well as to provide some
references for environmental economic management and policy making.
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Data

The main data of accounting of the forest carbon sinks come from the national
forest resources statistics, China forest resources inventory, China forestry
statistical yearbook, China statistical abstract (2008), China statistical yearbook
(2015) and some related research reports. In particular, the data of forestland, stock
and forest output mainly come from the national forest resources statistics. The
data of annual increase and decrease in forest area, forest stock, GDP (Gross
Domestic Product), forest investment, carbon emission, carbon sinks, etc. are
derived from the China statistical abstract (2008), China statistical yearbook
(2015) and China forestry statistical yearbook (2014) (China Foreign Exchange
Trading Center 2016, Zhang et al. 2008). In addition, some data such as the trade
volume of forest carbon sinks come from some related research reports (Zhang
et al. 2008). The time scope of accounting is defined as the two periods of the two
latest forest inventories, that is, from 2004 to 2013. Specifically, the seventh forest
inventory from 2004 to 2008 and the eighth forest inventory from 2009 to 2013.
The beginning year is 2008, which is the last year of the seventh forest inventory
and the end year is 2013, which is the last year of the eighth forest inventory in
China. On the basis of the above data, the paper does some comparison studies
between the physical and monetary accounts of the two forest resource invento-
ries.

Methods

The account establishment method mainly adopts the System of National
Accounts (SNA) method. That is, the SNA's accounting framework and economic
data are further utilized to compile and express them according to the requirements
of economic analysis, decision-making and policy making. The main goal of the
account system method is to record the flow and stock of economic activities. The
assets and liabilities held by institutions and departments at the beginning and
end of the accounting period to reflect the stocks; a specific type of activity, such
as the capital formation, distribution, redistribution, or use of production and
income, reflects the data of flow. The account system law has the characteristics of
comprehensiveness, consistency and integrity, and has become the standard guide
and the main tool for many countries in the world to deal with the information of
resources, environment and economic (see Figure 1). This has also become the
standard of System of Environ-mental Economic Accounting (SEEA) framework
recommended by the United Nations. Specifically, the paper mainly aims to do
integrated survey and accounting to the forest carbon sinks in national economic
activities, to record the stock and flow of the forest carbon sinks in economic
activities, to establish the national balance sheets of it, and then to calculate some
comprehensive index that reflect the national economy, such as the output of forest
carbon sinks, GDP and so on. These can systematically reflect the flow of
production and the stock of wealth in a certain period, and also can be helpful
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in understanding the impact of forest carbon sinks on the movement and structure
of the national economy.

In addition, the establishment of the balance sheet mainly adopts the report
form. The physical stock at the beginning and end of a period is calculated as
follows, the closing stock = the opening stock + the growth - the loss + the
adjustment change (United Nations et al. 2014).

Physical Accounting

The establishment of the physical accounts of carbon sinks is mainly based on
the data of forest resources inventory and the classification of forest stocks, and
these accounts can reflect the stocks and changes of carbon sinks assets according
to the compilation method of the asset and liability accounts. The asset items that
reflect the classification of forest carbon sinks are shown on the left; the liabilities
and net incomes that reflect changes in carbon sinks assets caused by economic
activity are shown on the right. Due to the various classification of forest resources
inventory, the opening and closing stock of carbon and the flow carbon sinks are
shown above the account, which not only keeps the consistency between the
economic accounting of forest carbon sinks and other assets and liabilities
accounts of national economic accounting, but also saves the account space and
guarantees the integrity of forest resources inventory data.

Figure 1. The Structure of the SEEA

SNA main SEEA Environmental
framewinrk (System of Environmental Economic Accounting) statistics and
System of National Deficiencies in Assessment of indicators
Accounts (SNA) traditional national environmental assets framewo-rk-
@ Description of economic accounts and their use values @ Description of the
economic activities f) related to the [\ interrelationship
—Flow, stock, and environment | between the
—Physical - Expansion of the environment and
quantity, value v output category of socioeconomic and
. economic activities
quantity . - . SNA
The mterrelatlon?hlp —Flow, stock, and
between economic _physical quantit
and environmental Y g Y

data j]/ value quantity

Source: United Nations (2018).

The physical quantity of carbon sinks is accounted for and calculated through
the way that the stock is transformed, which should include carbon sinks of
forests, understory vegetation and forest land. Carbon sinks of understory
vegetation and forest land does not change much within a year. Therefore, the
amount of carbon sinks in forests is only recorded and calculated in the account
establishment and calculation, while the amount of carbon sinks of understory
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vegetation and woodland is not. The calculation formula adopts Li Shunlong's
calculation model (Zhao et al. 2008). The model is:

1. Cr=V;-8-p-y="V;-190-0.50-0.50
In which,

C— Carbon sinks of forest, tons;
V,— Forest stocks, m;

&— The transform coefficient between the forest stocks and the biomass,
generally is 1.90 (dimensionless unit);
p— The transform coefficient between the forest biomass and the biological
dry weight, generally is 0.5, tonse m>;
y— The transform coefficient between the biological dry weight and the
carbon stocks, that is the carbon content rate, generally is 0.5 (dimensionless

unit).

Monetary Accounting

The monetary accounts of the forest carbon sinks corresponds to the physical
accounts, recording the transactions related to the assets of carbon sinks and the
transformation of carbon sinks capital which involves national wealth
redistribution. The most important thing in the establishment of monetary accounts
is evaluation of carbon sinks. Because evaluation is a bridge to monetization, it
directly affects the value of the carbon sinks. According to the principle of national
accounting, carbon sinks evaluation is mainly based on market price. Compared
with foreign countries in the world, the reformation of the carbon tax and the
mechanism of carbon sinks trading are not fully formed yet in China. Therefore,
the evaluation of carbon sinks mainly adopts the net present value or the optimal
valuation method which is close to the market price (Zhang et al. 2010).

According to the preliminary study, based on the national forest inventory
data from 1990 to 2007, the author used the volume conversion method and the
difference equation to study the change trend of forest carbon sinks in China, and
calculated the optimal price of forest carbon sinks accounting (Zhang et al.2013).

In the process of calculating the optimal price of forest carbon sinks, some
related researches show that China's total forest stocks can exceed 20 billion m* by
2020, the total annual forest harvesting and utilization can reach more than10
billion m®, converted into forest biological carbon stocks of 11.59 billion t
according to calculation of volume conversion method (Yi et al. 2015),based on
the forest inventory data and regression models in China from1990 to 2020, the
equation of state forest carbon sinks accounting can be obtained:

Clk + 1) =1.011C (k)
2. C(klggg) == 11744
C(k) = 0,0 < L(k) < L(k)pqe = 11.59
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In which: C(Kk) is the carbon storage of forest stocks in the year k, L(k) is
the carbon storage of forest harvesting in the year k, k is the year (Zhang et al.
2016).

In addition, some related studies also show that there is a certain relationship
between the consumption of forest carbon stocks and economic development,
especially the quadratic relationship between the carbon storage of forest
harvesting and GDP in China (Yi et al. 2015). The regression equation further
calculated is as follows:

3. GDP = —7343.62.440 + 3516775.471L(k) — 412558.60412 (k)

In the above equation, we find that GDP is highly correlated with L(k), the
goodness of the regression equation fit R>=0.998, adjusted R?=0.997, F value of
the equation is 6581.48, and the corresponding P value is 0.001, indicating that the
regression equation has statistical significance (Zhang et al. 2010).

If China's forest stocks is set at 20 billion m* in 2020 (Fang 2000), the
corresponding forest carbon stocks will be 231.71 billion t according to the
calculation of formula (1). So the shadow price of carbon sinks per ton in 2020 is
calculated as 10.11 US dollars based on the minimum value of L(k). In the same
way, the shadow price of a ton of carbon sinks in 2020 can be calculated as $15.17
based on the maximum value of L(k), that is, the shadow price of forest carbon
sinks in China is calculated at the interval of $10.11-$15.17 per ton, which is
slightly higher than the current $10-15/ton international carbon price (Pala Nazir et
al. 2013). The result also reflects that the value change of China's forest carbon
sinks is roughly consistent with the value change of the international carbon
market.

Results
Physical Accounting Result

Based on the data of the seventh and eighth national forest resources
inventory in China, the physical accounts of forest carbon sinks established. The
carbon stocks and carbon sinks of China's forest in 2008 and 2013 are shown in
Table 1.

In addition, there is a dispute over whether the carbon sinks of natural forest is
included in the account. According to the SEEA 2003 published by the United
Nations and other five departments (United Nations et al. 2014), the carbon sinks
of natural forests is no different in supply and use from that of planted forests, and
it also has distinct economic characteristics. Therefore, in the account establishment
and accounting, the carbon sinks of natural forest and the planted forest are both
included, so as to comprehensively reflect the contribution of China’s forest carbon
sinks to economic activities and the value of carbon sinks.
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Table 1. Physical Accounts of Forest Carbon Sinks in China from 2008 to 2013

ltems Opening Stock Changes Closing Stock
(2008) (2008-2013) (2013)
Total carbon sinks (billion t) 69.13 7.22 76.35
Arboreal forest 63.47 6.73 70.20
Shelter forest 34.91 2.84 37.75
Special-purpose forest 8.29 2.01 10.31
Timber forest 20.08 1.78 21.86
Firewood forest 0.19 0.09 0.28
Economic forest
Bamboo forest
Open forestland 0.54 -0.04 0.50
Shrub land
Un-stocked forestland
Tree on the “Four Sides” 1.58 0.32 1.90
Scattered tree 3.54 0.21 3.75
In which : Natural forest 54.63 4.20 58.83
arbor forest 54.16 4.25 58.41
Shelter forest 31.96 1.80 33.76
Special-purpose 7.99 1.90 9.89
forest
Timber forest 14.04 0.44 14.49
Firewood forest 0.17 0.10 0.26
Economic forest
Bamboo forest
Open forestland 0.47 —0.04 0.43
Shrub land
Un-stocked
forestland
In which: Planted forest 9.38 2.49 11.87
Arboreal forest 9.31 2.48 11.80
Shelter forest 2.95 1.04 3.99
Special-purpose 0.31 0.11 0.41
forest
Timber forest 6.03 1.34 7.37
Firewood forest 0.02 0.00 0.02
Economic forest
Bamboo forest
Open forestland 0.07 0.01 0.08
Shrub land
Un-stocked
forestland

Source: Zhang et al. (2013).

As can be seen from the calculation results in Table 1, China's forest carbon
stocks increased from 2008 to 2013. In 2008, forest carbon stocks were 69.13
billion t, and it was 76.35 billion t in 2013, with an annual growth rate of 2.51
percent. During the seventh and eighth forest inventory, the annual forest carbon
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sinks were about 245 million t and 306 million t respectively, with an average
annual carbon sink increase of about 4.01 percent. The above calculation results
are close to the data of 84.27 billion t of total carbon stocks of forest vegetation in
the eighth forest inventory that was published by the State Forestry Administration
in 2016 in China (Zhang et al. 2016), indicating that the calculation results have
accuracy and reliability.

In addition, during the accounting period, both the carbon stocks of natural
forests and planted forests and the carbon stocks of all forests were increased. The
growth rate of carbon stocks in planted forests is higher than that of natural forests.
In the growth of forest sinks, the increase of planted forests is also higher than the
natural forests, which is related to the continuous increase of the stock of planted
forests in China. During the accounting period, only the carbon sinks of the open
forest land in natural forests is reduced, with a decrease of 0.04 billion t, which is
also related to the continuous increase of the planting area in China (Tian 2016,
Zhao et al. 2008).

Monetary Accounting Result

In this paper, the upper limit of the optimal price of carbon sinks $15.17 per
ton is used. According to the exchange rate of RMB to US dollar in 2008 and 2013
(China Foreign Exchange Trade System 2016), the price of forest carbon sinks is
calculated as 105.43 RMB yuan per ton in 2008 and 94.05RMB yuan per ton in
2013 separately.

In the same way, it is the same with the physical accounts, in the establishment
of monetary account, the right side of the account records the asset items of forest
carbon sinks, and the left side records the stocks of all carbon sinks assets which
caused by economic activities and its changes in value from the beginning to the
end during the accounting period. If the trading and flow of carbon sinks are
positive, it indicates the net inflow of carbon sinks assets. On the contrary, it
shows the net outflows of carbon sinks assets. Therefore, monetary accounts and
accounting results of forest carbon sinks in 2008 and 2013 in China are shown in
Table 2.

It can be seen from Table 2 that the value of forest carbon stocks in China in
2008 is 7288.5 billion RMB yuan, and is 7180.89 billion RMB yuan in 2013, with
an average annual decrease of about 0.37%. Forest carbon sinks assets also
represented net outflows, with net outflows of about 107.62 billion RMB yuan.
The main reasons for the decrease are the falling price of forest carbon sinks and
the decrease of it in open forestland in physical quantity.
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Table 2. Monetary Accounts of Forest Carbon Sinks in China from 2008 to 2013

ltems Opening Stock Changes Closing Stock
(2008) (2008-2013) (2013)
Total carbon sinks (billion 7988.50 -107.62 7180.89
RMB yuan)
Arboreal forest 6691.89 -89.51 6602.37
Shelter forest 3680.99 -130.25 3550.74
Special-purpose forest 874.43 94.94 969.37
Timber forest 2116.87 -61.01 2055.87
Firewood forest 19.59 6.81 26.40
Economic forest
Bamboo forest
Open forestland 57.21 -9.99 47.22
Shrub land
Un-stocked forestland
Tree on the “Four Sides” 166.48 12.52 179.00
Scattered tree 372.93 -20.64 352.29
In which: Natural forest 5759.64 -226.64 5533.00
Arboreal forest 5710.07 -217.06 5493.01
Shelter forest 3369.49 -194.17 3175.31
Special-purpose 842 26 88.12 930.37
forest
Timber forest 1480.62 -118.06 1362.56
Firewood forest 17.71 7.06 24.77
Economic forest
Bamboo forest
Open forestland 49.57 -9.58 39.99
Shrub land
Un-stocked
forestland
In which: Planted forest 989.46 127.13 1116.59
Arboreal forest 981.82 127.55 1109.36
Shelter forest 311.50 63.92 375.43
Special-purpose 3218 6.8 38.99
forest
Timber forest 636.25 57.05 693.31
Firewood forest 1.88 -0.25 1.63
Economic forest
Bamboo forest
Open forestland 7.64 -0.41 7.23
Shrub land
Un-stocked
forestland

Source: Zhang et al. (2016).
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Establishment of Balance Sheet

The balance sheet of forest carbon sinks is established in a form of a report.
Table 3 is the balance sheet which was established under the assumption that
current forest carbon sinks assets do not have a lag effect on other carbon sinks
assets. In the balance sheet, the asset items are divided into natural forests, planted
forests and other forest resources according to the forest types in forest resources
inventory; the liability items, i.e., reduction of forest resources, include logging
and natural depletion and losses caused by natural disasters, etc.; the net asset item,
opening stocks of forest carbon sinks assets +changes of assets or liability=closing
stocks of net assets) (Zhang et al. 2016). On the basis of above, the balance sheet is
established shown in Table 3.

Table 3. The Balance Sheet of Forest Carbon Sinks in China from 2008 to 2013

ltems

Opening Stock
(2008)

Changes
(2008-2013)

Closing Stock
(2013)

Assets(billion RMB yuan)

Natural forest

5759.64

Planted forest

989.46

Other assets of forest carbon
sinks

539.40

Total

7288.50

1702.02

Liabilities(billion RMB yuan)

Forest harvesting

-875.14

Natural mortality

-263.32

Losses of natural disaster

-358.46

Total

-1496.92

Net asset

7493.60

Actual net asset

7180.89

Error

312.71

Rate of error (%)

4.35

Source: ClConsulting (2018).
In Table 3:

» Opening stocks: It is mainly based on the data of the seventh forest
resources inventory, and is calculated according to the formula (1), Table 1
and Table 2.

» Changes: According to the data of the seventh and eighth forest resources
inventory and the average annual growth and consumption of all kinds of
trees, it was obtained through the calculation according to Table 1 and
Table 2.

» Natural disasters: According to different leading factors of forest disasters,
forest disasters can be divided into forest fires, forest diseases caused by
insects or rodents and other disasters. The forest disasters can also be
divided into three grades: light, medium and heavy according to the
proportion of the number of dead trees. In the study, the loss of carbon
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sinks induced by natural disaster was calculated according to the disaster
area and the stock per unit area of the three grades (Zhang et al. 2008, Pala
Nazir et al. 2013).

» Net assets: Net assets = opening stocks + current growth — deforestation -
natural mortality - losses of natural disaster.

» Actual net assets: It is mainly based on the stand volume data of the eighth
forest resources inventory, and is calculated according to the formula (1),
Table 1 and Table 2.

» Error: The difference between net assets and actual net assets caused by
changes in statistical caliber and standard. The error of this accounting is
312.71 billion RMB yuan, and the error rate is 4.35%, which is less than
the 5% error that required by statistical calculation (Pala Nazir et al. 2013).
So the result is acceptable, and the results show that the balance sheet of
carbon sinks established is feasible.

Discussion

Based on the above results, some discussions are raised. The price of carbon
sinks is the expression of its values. Therefore, the price directly affects the
estimated value of carbon sinks. At present, most of international carbon sinks
value accounting adopts market value method and the net present value method.
That is, the market value method is the direct method of carbon sinks trading in the
market. Currently, since 2013, there are 9 carbon sinks trading markets in China,
and the average trading price of CO, per ton is about 20 to 30 RMB yuan
(CIConsulting 2018). Therefore, it is a challenge for China's carbon sinks trading
market to integrate with the international carbon trading market and keep the
carbon exchange price consistent. In addition, how to determine a standard forest
carbon sinks valuation method is another challenge for China's carbon sinks
market.

Carbon stocks and flows accounting are necessary. Forest carbon stocks
accounting reflect the wealth status of carbon sinks capital, and flows accounting
reflects production status of it in a country. Both of them reflect different aspects
of carbon sinks capital. The main purpose of carbon sinks evaluation is to reflect
the wealth and production levels of forest carbon sinks to be better management
carbon sinks market in China. Therefore, both are indispensable and cannot be
biased, and should be accounting together.

Similarly, in forest carbon sinks accounting, the loss due to economic reasons
and natural disasters should be distinguished. Because the loss of economic reasons
can be taken into the System of National Accounts (SNA), natural disasters cannot
be from an economic point of view (Stephen 1992).This should be given sufficient
attention in future forest carbon sinks evaluation and accounting. In current carbon
sinks accounting in China, there is no distinction between the loss caused by
natural disasters and economic activities, which is not in line with the principle of
national economic accounting and should be corrected.
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Conclusions

Through the forest carbon sinks accounting and the balance sheet established
from 2008 to 2013 in China, conclusions can be drawn. It is feasible and possible
to establish the account for economic accounting of forest carbon sinks based on
existing data and research results. In particular, United Nations et al. five
departments published SEEA, provides a standard basis and technical support for
the economic accounting of forest carbon sinks. The data of forest resources
inventory and other forestry statistics also provide an important basis for forest
carbon sinks accounting. In addition, some relevant researches in this field also
make the accounting of forest carbon sinks possible. Therefore, it is proposed
that, it is necessary to bring forest carbon sinks into the statistics of natural
resources and environment to fully reflect the value of forest resources and the
contribution of forests to mitigate of climate change from the perspective of
economics.

From 2008 to 2013, the total physical stocks of forest carbon sinks in China
were constantly increasing, with an increase of 722 million t. It indicates that the
role of forests in climate change is increasing. The monetary accounting of carbon
sinks shows that the value of forest carbon stocks in China is 7288.5 billion RMB
yuan in 2008, and is 7180.89 billion RMB yuan in 2013, with an average annual
decrease of about 0.37%. Forest carbon sinks assets also represented net outflows,
with net outflows of about 107.62 billion RMB yuan. The main reasons for the
decrease are the falling price of forest carbon sinks and the decrease of carbon
sinks in open forestland. Therefore, the value of forest carbon sinks in China is not
simply related to the physical amount of carbon sinks, but also affected by the
changes in the market price of it at home and abroad. It shows that in the
management of forest carbon sinks, the change of the price should also be paid
attention to.

In the establishment of balance sheet of forest carbon sinks, net assets =
opening stock + current growth - deforestation - natural mortality - losses of
natural disaster. However, the calculation error can be caused by the changes of
statistical caliber, method, standard and classification during the forest resources
inventory. In the period from 2008 to 2013, the error of forest carbon sink was
312.71 billion RMB yuan, and the error rate was 4.35%, which less than 5% of the
accepted statistical error. It shows that it is feasible to compile the balance sheet of
forest carbon sinks and it also provides a reference for establishing balance sheets
of other resources although forest carbon sinks are non-financial assets.

It is reported that the trading volume of global forest carbon sinks in 2013 has
passed 10 billion dollars (Hu and An 2014), which is very meaningful in the
development of the global forest carbon market. At present, the average annual
trade volume of forest carbon sinks is relatively low in China. The result of
calculation shows that annual average reduction of carbon sinks in China is about
0.37%. Most of forest carbon sinks are not traded. It indicates that forest carbon
sinks in China still have a huge trade potential. Therefore, this problem should be
considered in the macroeconomic policy-making in the future to promote the
development of China's carbon sinks market.

123



Vol. 6, No. 2 Ying & Xiayu: The Research on Evaluation and Management of China...

The study also serves to gain a better understanding of the current status of
evaluation and management of China forest carbon sinks. However, there are also
obvious limitations in the research, the data on forest resource surveys should be
updated until now. This discrepancy may be due to the fact that the inventory of
forest resources is carried out every five years in China. In addition, the
technology of the establishment of balance sheet of forest carbon sinks is not very
mature and is still under development and improvement, which is also the
development direction of future study. Moreover, the compilation of forest carbon
sinks accounts at the national level requires a large amount of resource and
environmental statistics to support, which also needs to be improved in the future.
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Import of Institutions as an Approach to Investment
Climate Reform: Evidence from Russia

By Alexander Pakhalov’

Institutional quality has a significant impact on indicators of investment activity
both at the national and regional level. Studies show that regions of Russia with
a more favorable institutional environment attract more foreign direct
investements (FDI). In 2012 the Russian government introduced the reform
package called the Regional Investment Standard that involves import of
economic institutions and best investment climate practices from the advanced
regions of Russia to the less developed ones. This paper aims to provide an
empirical assessment of the effectiveness of the Regional Investment Standard.
The study is based on a unique dataset collected during a series of polls and
structured interviews with investors and government officials in nine Russia’s
regions. The results of the study show that reduction of administrative barriers
for investors is the most significant result of this reform package. However, the
Regional Investment Standard does not have any positive impact on the level of
investors' rights protection and does not create the necessary tax incentives for
investors. We consider it expedient to create for each region an individual
reform plan in the form of supplement to the Regional Investment Standard. It is
also necessary to organize at the federal level a system of stimulating and
monitoring the implementation of reforms. (JEL H77, P48, R58)

Keywords: Import of Institutions, Investment Climate Reforms, Russia’s
Regions, Regional Investment Standard.

Introduction

Investment is one of the most important sources of economic growth for
countries and their regions. There are disproportions in the distribution of
investment among different territories. According to the United Nations
Conference on Trade and Development (UNCTAD), in 2017 FDI in European
Union countries accounted for more than 24% of the global inflow of FDI, while
the share of FDI in all African countries was about 3% (Global Investment Trends
Monitor 2018).

Studies show there is a fairly close relationship between the growing
investment and the rapid economic development. Researches linked rapid growth
of China’s economy to the increased investment activity in the country (Yao 2006,
Qu et al. 2017). At the same time, the majority of African countries have low
investment levels and their economies are stagnating or suffering from recession
(Bissoon 2011).

"Researh fellow, Co-Head of Marketing Master's Program, Lomonosov Moscow State University,
Russia.
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Various empirical studies conducted in Russia, Eastern Europe, China and
other countries show the important role of investment in regional economic
development. In particular, foreign direct investment has a positive effect on
economic growth, labor productivity and the development of innovation
(Dairabayeva et al. 2016, Hafner and Kleinert 2018, Iwasaki and Suganuma 2015).

Russia’s regions have significant differences in the level of investment
activity (Ledyaeva 2009). In the first six months of 2018, Moscow received about
half (45.4%) of the total inflow of FDI in Russia. At the same time, the whole
North Caucasus Federal District had less than 0.1% of the total inflow of FDI to
Russia (see Figure 1).

Figure 1. Share of Regions in Total FDI Inflow to Russia, January-June 2018
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Source: Author’s estimates based on data by the Central Bank of Russia.

Levels of investment activity in the regions of Russia do not seem to be
determined only by geographical, climatic, or infrastructural conditions. Another
important factor explaining the differentiation of investment activity is the quality
of institutions: investors are looking for regions with more predictable and fair
"rules of the game™ that govern state-business relations (Leonard et al. 2016,
Pinskaya et al. 2016).

Thus, Kaluga region, about 200km to the south of Moscow, has been
successfully attracting foreign investment since the early 2000s (Zimin 2010). At
the same time lvanovo region, having similar geographical location, attracts next
to zero FDI and is one of the investment outsiders (see Figure 2).

This difference can be caused by a number of specific (and statistically
unobservable) factors that influence investment climate in each particular region.
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An important unobservable factor that determines investment climate in a region is
the quality of its institutional environment (Doing Business in Russia 2012).

Figure 2. Regional Investment Imbalances in Central Russia’s Regions
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Source: Author’s estimates based on data by the Central Bank of Russia.

This paper aims to provide an empirical assessment of the effectiveness of the
Regional Investment Standard. The rest of the paper is organized as follows: first,
we give a short review of literature on investment climate and its institutional
determinants; having then briefly described the Regional Investment Standard, we
explain the methodology of our research, present our findings and conclude with
discussion and directions for future research.

Literature Review

In 2002 Stern described investment climate as “policy, institutional and
behavioural environment, both present and expected, that influences the returns
and risks, associated with investment” (Stern 2002). This definition was expanded
in the well-known World Bank report where investment climate was defined as a
set of factors that “provide opportunities and incentives for firms to invest
productively, create jobs, and expand” (World Development Report 2005: 1). In
this report, the World Bank experts also focused on institutions as an essential part
of investment climate.

Better institutions are believed to help attract investment (North 1990,
Dawson 1998). The recent literature (Smith and Hallward-Driemeier 2005)
identifies three channels of institutional impact on investment activity:

1) the influence of institutions on investment project risks;
2) the influence of institutions on investment project costs;
3) the influence of institutions on barriers to competition.

Investment climate is determined by both formal and informal institutions that
regulate the processes of investing and doing business at initial and subsequent
stages. The two key institutional factors of investment climate are contracting
institutions and property rights institutions (Acemoglu and Johnson 2005, Linz
2002). In some papers, taxation system is also included in the list of institutions
that are important for investors (Kinda 2018, Tuomi 2011).
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Many empirical studies have shown that the quality of institutions has a
significant impact on investment activity indicators both at the country level
(Knack and Keefer 1995, Batra et el. 2003, Alguaci et al. 2011, Bissoon 2011) and
at the regional level (Dollar et al. 2003, Ma 2006, Leonard et al. 2016, lammarino
2018). According to these studies, well-functioning institutions reduce risks for
investors, improve business conditions and help attract foreign direct investment.

Some policymakers and their economic consultants believe that business
conditions in the problem regions can be improved by introducing the best
practices which helped successful regions to attract investment. The new
institutional economic theory calls this approach import of institutions (Bermeo
2002). Imports of institutions were usually discussed in the economic literature in
the context of borrowing constitutional and political institutions from one country
to another (Weingast 1993, Acemoglu et al. 2001, Banerjee and lyer 2005).

There is practically no literature on the import of institutions at the regional
level. At the same time, this approach is used in practice. For example, this
approach lies at the heart of the document Regional Investment Standard which
outlines reforms currently implemented in all Russia’s regions at the initiative of
the federal government.

The Regional Investment Standard as a Tool for Import of Institutions

The current stage of investment climate reforms in Russia began in the early
2010s. The reforms were partly driven by a number of investment climate surveys
(including subnational report “Doing Business in Russia 2012” and “Enterprise
Surveys Russia 2012”) that showed significant regional differences in the quality
of institutions. In some regions the quality of institutions corresponded to the best
international practices, while in others poorly functioning institutions and
regulatory standards seriously impeded business activity.

The federal government decided to eliminate these imbalances through a
reform package aimed at importing best institutions from the most developed
regions to the less developed ones. This package, prepared by the Agency for
Strategic Initiatives (Russian investment promotion agency), was entitled the
Standard for regional executive authorities to ensure a favorable investment
climate in the region” (or simply the Regional Investment Standard).

The Regional Investment Standard is a set of institutional, infrastructural and
other reforms aimed at attracting investment to Russia's regions and at improving
the overall investment climate in the country. Since 2013 the implementation of
this standard became mandatory for all regions of Russia. Figure 3 shows the
structure of the Regional Investment Standard.
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Figure 3. Regional Investment Standard
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Eight out of fifteen requirements of the Regional Investment Standard relate
to institutional changes in the regions. They concern either creation of the new
institutions or changes to one or several components of the existing institutions.
Regional governments are expected to carry out the following measures:

1) to develop a regional investment strategy;

2) to adopt a regulatory act aimed at protecting investors' rights and
developping investment support mechanisms;

3) to create a council for improving investment climate in the region,
functioning on a regular basis;

4) to create a specialized body responsible for attracting investment and
working with investors in the region;

5) to develop regulations for the support of all categories of investment
projects, within which a full range of support tools is provided at all stages
of business development on the single-window system;

6) to adopt a regional investment declaration spelling out the principles of
interaction between government authorities, business, and investment
organisations;

7) to adopt a regional legal act on the procedure of regulatory impact
assessment;

8) to involve members of business communities into regional energy
comission decisions.

The remaining requirements of the Standard concern the management,
infrastructure, image and personnel decisions that can help attract investors to the
regions. For example, one of such requirements involves designing and publishing
plans to build objects of infrastructure or create a regional information website for
investors in Russian and other languages.
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By the end of 2014, the Regional Investment Standard was fully implemented
in most regions of the country. Since 2016, after the publication of statistical
materials and ratings assessing the changes in the investment climate of Russia’s
regions, experts and researchers have the opportunity to evaluate the effectiveness
of the implementation of this reform package.

In the materials published by the Agency for Strategic Initiatives (the
developer of the Standard) and the Ministry of Economic Development of the
Russian Federation (the federal authority responsible for implementation of
programs to improve the investment climate at the federal and regional levels),
the results of the implementation of the Standard are considered to be positive.
The improvement of Russia's position in the global ranking of business conditions
“Doing Business” is often referred to as evidence of the effectiveness of the
Standard (Figure 4).

Figure 4. Russia’s Ranks in Doing Business Ranking, 2014-2018
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Source: Historical Data Sets and Trends Data / Doing Business / World Bank.

However using the Doing Business global rating as an indicator of
performance does not seem entirely correct. The fact is that this rating takes into
account only two of the Russia’s regions - Moscow and St. Petersburg. The
improvement in the investment climate of these regions does not mean that all
other regions where the Standard was implemented have achieved same or similar
results.

A gradual reduction in the regional investment imbalances could be a
convincing proof of the effectiveness of the Standard as a tool for disseminating
best practices and aligning the quality of investment climate in the regions.
However, the variance analysis of the statistical data (see Table 1) does not
confirm the existence of such a trend: in 2014-2017 - the four years of operation of
the Standard - the level of regional differentiation in terms of investment activity
remained high.
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Table 1. FDI Regional Distribution

Year | Average Median St. Deviation (SD) Coefﬁuerz'z:(g)Vananon
2014 | 1,685.07 170.96 8,552.66 5.08
2015 | 1,565.27 177.19 7,349.60 4.70
2016 | 1,611.83 148.70 7,240.34 4.49
2017 | 1,759.72 178.69 9,318.05 5.30

Source: Author’s estimates based on data by the Central Bank of Russia.

In the first half of 2018, there were no changes in investment distribution
among regions: again, about half of the total inflow of foreign direct investment
went to Moscow; among other leaders in attracting investment remained the “oil
and gas” regions (Tyumen and Sakhalin regions, Yamalo-Nenets Autonomous
Region) and the largest megacities (St. Petersburg and Moscow region). The third
group of leaders included the regions that had significantly improved their
investment climate before the introduction of the Regional Investment Standard,
for example, Kaluga, Belgorod and Leningrad regions.

We conducted an empirical study to evaluate the effectiveness of
implementing the Standard in the regions, identify problems that arose in the
process and suggest ways to solve these problems.

Methodology

The data from nine regions of the Russian federation allowed us to evaluate
the effectiveness of the Regional Investment Standard and to identify key factors
limiting the success of this reform program. The study included investor surveys
and structured interviews with investors and representatives of the authorities of
each of these regions. The design of the study is shown in Figure 5.

Figure 5. Design of the Empirical Study

( 9 RUSSIA’S REGIONS )
Vladimir region, Kaliningrad region, Leningrad region, Lipetsk region, Magadan
g Iegion, Tomsk region, Pskov region, Tatarstan )
4 . N\
@ Regional & Investors &
@E local é business
= authorities community
A J
¥ E 3
[ Set of structured interviews ] [ Set of surveys ] [ Set.Of str_uctured ]
interviews
= What do you think about the “Standard” = How do you assess the quality of the
implementation in your region? investment climate in your region?
= What has changed for the better? = What has changed for the better?
= What needs to be changed? = What needs to be changed?

Source: Author’s empirical survey.

133




Vol. 6, No. 2 Pakhalov: Import of Institutions as an Approach...

The empirical research was based on the use of two methods: surveys (for
investors) and structured interviews (for investors and regional authorities). A
detailed description of each of these methods is below.

Poll Methodology

The quality of investment climate perceived by investors was assessed on the
basis of a questionnaire (see Appendix 1), in which respondents were asked to
evaluate several parameters of the regional investment climate. The respondents
were offered six statements to agree or disagree with:

o Business conditions in my region are improving

e Regional authorities sufficiently protect investors’ rights

e Courts and law enforcement system sufficiently protect investors’ rights

e Regional authorities provide support in the implementation of my
investment project

e | am satisfied with time and cost of the procedures required for connecting
to infrastructure (e.g. water, energy)

e | am satisfied with time and cost of the procedures required for starting a
business (e.g. licensing)

For each item of the questionnaire, the diffusion index is calculated by the
formula:
DI; = —1-Sharegisagree + 1 - Shareggree

Shareggree —share of respondents who agreed with the proposed statement,
Sharegisqagree — proportion of respondents who disagreed with the proposed

statement.

Thus, a higher value of the diffusion index corresponds to a more favorable
state of a particular parameter of investment climate, and a lower value to a less
favorable state.

Interview Methodology

Structured interview is a key method of our research. Recently, structured and
semi-structured interviews (as well as some other methods of qualitative research)
are actively used in the studies of investment climate (Alcantara and Woolcock
2014). Interviews with investors help to explore the features of investment climate
in countries (Tuomi 2011) and industries (Leete et al. 2013).

In most qualitative studies of investment climate, only investors and
entrepreneurs act as interview participants (Tuomi 2011, Ershova 2017). However,
this approach ignores the opinion of government officials who are responsible for
shaping this climate. Their incentives and motives significantly determine the
quality of the institutional reforms they are conducting. That is why this empirical
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study uses structured interviews with two categories of respondents - investors
and representatives of regional authorities.

Interview Questions for Investors:

e What, in your opinion, have been the most significant changes in the
investment climate of the region in recent years?

e What difficulties has your company faced in the process of project
implementation in the region X? In your opinion, is it possible to solve
the problems you have indicated? How can it be done?

Interview questions for the authorities:

e What are the most significant changes that occurred after the
implementation of the Regional Investment Standard in your region?

e What difficulties have you faced in the implementation of the Regional
Investment Standard in your region?

All interviews were decrypted and processed (as text files) using content
analysis in the QDA Data Miner software package.

Data Description

Data collection for the study was carried out between April 2015 and April
2017 in nine regions of Russia: Vladimir Oblast, Kaliningrad Oblast, Kaluga
Oblast, Leningrad Oblast, Lipetsk Oblast, Magadan Oblast, Pskov Oblast, Tomsk
Oblast and the Republic of Tatarstan. The sample of the study is described in
Table 1. All respondents were guaranteed complete confidentiality and anonymity
of the information collected.

We conduct a survey of representatives of companies implementing
investment projects in the territory of each of the regions. The main task of the
survey was to find out how investors see the general state of investment climate in
the region. Moreover, we conducted in each region structured interviews with one,
sometimes two, major investors from the group of respondents. The objectives of
the structured interviews were to study in greater depth the attitude of investors to
the institutional environment and investment climate of the regions.

Opinions of the representatives of regional authorities were also studied using
structured interviews. For each region included in the study, respondents were
selected from among the heads and deputy heads of the department (ministry)
responsible for attracting investments (see Table 2).
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Table 2. Research Sample

Number of Number of
Number of Poll Interview Interview
Region Respondents Participants Participants
(Response Rate) (Investors & (Regional
Business) Authorities)
Vladimir region 25 (43%) 2 1
Kaliningrad region 13 (37%) 1 1
Kaluga region 11 (37%) 1 1
Leningrad region 19 (48%) 2 1
Lipetsk region 12 (31%) 1 1
Magadan region 14 (50%) 1 1
Tomsk region 18 (49%) 2 1
Tatarstan 15 (28%) 1 1
Pskov region 14 (30%) 1 1
Total 141 (38%) 12 9

Source: Author’s empirical survey.

Investor Poll Findings

Diffusion indexes for all items of the questionnaire are presented in Table 3.
In all the regions, the majority of investors agreed with the statement that the
investment climate was improving. At the same time, some of the investment
climate parameters remained far from desirable.

In four of the nine regions (Vladimir, Lipetsk, Pskov, and Tomsk regions)
diffusion indexes for all particular parameters of investment climate had negative
or zero values. This means that most investors do not expect their rights to be
protected and consider administrative procedures that accompany the process of
implementing investment projects to be unsatisfactory.

In Kaliningrad region, a negative value of only one diffusion index was
recorded, which means that the project received a fair amount of support from the
regional authorities. In Leningrad and Tomsk regions, the negative values of the
diffusion index were also recorded for the protection of investors' rights by the
courts and law enforcement system. This may be explained by the fact that the law
enforcement agencies are not subordinated to the regional authorities.

Only in two regions (Tatarstan and Kaluga region) all diffusion indexes of
investment climate had positive values. Both of these regions were sources of the
best institutional practices for the Regional Investment Standard, and, therefore,
have been involved in the export of institutions and investment climate rather than
import.
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Table 3. Diffusion Indexes for Parameters of Investment Climate

April 2020

Questions

Vladimir
region

Kaliningra
d region

Kaluga
region

Leningrad
region

Lipetsk
region

Magadan
region

Pskov
region

Tomsk
region

Tatarstan

Business
conditions in my
region are
improving

+0.24

+
o
[
&

+0.58

+0.17

+0.21

+0.29

+0.44

+0.60

Regional
authorities
sufficiently
protect investors
rights

>

-0.28

+0.08

+0.64

+0.05

-0.33

-0.29

-0.29

+0.11

+0.47

Courts and law
enforcement
system
sufficiently
protect investors’
rights

-0.20

+0.23

+0.09

-0.05

-0.33

-0.29

-0.43

-0.22

+0.07

Regional
authorities
provide support in
the
implementation of
my investment
project

-0.28

-0.23

+0.45

-0.16

-0.50

-0.43

-0.57

-0.22

+0.07

I am satisfied
with time and cost
of the procedures
required for
connecting to
infrastructure

(e.g. water,
energy)

-0.44

+0.08

+0.45

+0.58

-0.17

-0.43

0.00

-0.11

+0.33

I am satisfied
with time and cost
of the procedures
required for
starting a business
(e.g. licensing)

-0.12

+0.38

+0.64

+0.26

-0.17

-0.29

-0.14

0.00

+0.20

Source: Author’s empirical survey.

Investor Interview Findings

Interviews with major investors were conducted in order to assess more
accurately the quality of investment climate in the regions. We also wanted to
understand how investors evaluate the results of regional investment climate
reforms. Table 4 shows the most frequent answers of the investors to the question
about the main changes in their region’s investment climate in recent years.
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Table 4. Investment Climate Changes Mentioned in Investor Interviews

Types of Changes Mentioned in % of Interviews
Lower administrative barriers 58.30%
Increased openness and transparency of authorities 41.70%
New infrastructure for investors 25.00%
Increased risk of corruption 16.70%
No changes 8.30%

Source: Author’s empirical survey.

Lower administrative barriers, greater openness of those in power and the
development of investment infrastructure are among the most significant changes
noted by the respondents. All these positive changes may have resulted from the
implementation of the Regional Investment Standard. At the same time, a number
of investors are very skeptical about the changes. One respondent says: “The most
noticeable change is probably an increase in the declared openness of the
regional authorities. It was declared, but in reality it hasn’t become easier to get
through to the administration. ”

In two interviews, a negative change in the investment climate was noted - an
increase in corruption risks. This phenomenon is not related to the use of Regional
Investment Standard and can be explained by several high-profile corruption
scandals in the regions (Dininio and Orttung 2005).

Attempts to carry out investment projects in the regions are still associated
with a number of difficulties for investors. During the interview, the respondents
were asked questions about difficulties in running investment projects and possible
institutional mechanisms for overcoming these difficulties (see table 5). Their
answers help to understand which institutional changes are most needed by
investors.

Table 5. Investment Climate Challenges Metioned in the Investors’ Interviews

Types of Challenges Mentioned in % of Interviews
High tax burden 41.70%
Low investor protection 41.70%
Infrastructural problems 16.70%
Poor work of local (cities”) authorities 25.00%
Administrative barriers 25.00%
International trade difficulties (export/import) 8.30%
No challenges 8.30%

Source: Author’s empirical survey.

The greatest difficulties for investors are related to the tax burden and
inspections by tax authorities. In particular, a respondent from Lipetsk region
notes: “The tax system should become more business friendly. There must be
fewer checks and fines, this is a very negative factor.” These results differ from
the empirical results for other developing countries: in particular, a recent study
on African countries (Kinda 2018) showed that tax institutions have less
influence on the investor’s choice compared to other institutional factors.
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The results of the interviews also show that the Regional Investment Standard
is not able to completely solve the problem of low protection of investors' rights.
More than a third of investors do not feel protected and demand better protection
of their rights and results of their investments. Regional authorities cannot be
effective guarantors of the investor protection institutions in conditions of poor
quality of courts and the law enforcement system. The respondent from Vladimir
region notes that “the court system should become fairer, businesses should have
at least some chance of winning in disputes with the state structures.”

Regional Authorities Interview Findings

Structured interviews with representatives of the regional authorities were
aimed at identifying the features and difficulties that they face in the process of
implementing the Regional Investment Standard. Table 6 presents the most
frequent answers of the regional officials to the question about the main changes
that have occurred in their regions as a result of the Regional Investment Standard
implementation.

Table 6. Investment Climate Changes Metioned in Authorities’ Interviews

Types of Changes Mentioned in % of Interviews
Better communication with investors 55.60%
Reduction of administrative barriers/one window 44.40%
Improvement of existing laws and rules 44.40%
Experience exchange with other regions 22.20%
Promotion of competition 11.10%

Source: Author’s empirical survey.

The answers of the representatives of the regional authorities, in general,
match up with investors' answers to the question. Some local officials also
frequently referred to the results associated with lowering barriers and building
a dialogue with the business community through the introduction of a single-
window system and direct communication channels between investors and
authorities.

Table 7. Regional Investment Standart Challenges Metioned in Authorities’
Interviews

Types of Challenges Mentioned in % of Interviews

Lack of necessary tools to attract investors 55.60%

Inability to take into account the specific features

: 44.40%
of the region
Problems at the local level (cities) 44.40%
Lack of competence and motivation of officials 33.30%
No challenges 33.30%

Source: Author’s empirical survey.
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We also asked the representatives of the regional authorities to identify the
difficulties encountered in the implementation of the Regional Investment
Standard. The results of processing the answers to this question are presented in
table 7.

More than half of the interview participants noted that the Regional
Investment Standard does not contain the full range of tools needed to attract
investors. Moreover, many respondents pointed out that the reform package
ignored regional specifics.

Problems at the municipal level are another significant barrier to the
implementation of the Regional Investment Standard. A representative of regional
administration notes, “There is often just not enough experience with investors in
cities. We understand this well, so we try to take some issues to the regional
level.” The leaders of some Russian regions are taking concrete measures to
overcome institutional inertia at the municipal level. In particular, in Leningrad
Region, a project is undertaken to introduce the “Municipal Investment Standard”,
which promotes reforms at the city level. The results of the interview also show
that some of the difficulties in reform implementation are related to the lack in
motivation of regional and local authorities. The roots of such difficulties vary
depending on the type of the region. In some resource-based regions,
policymakers believe that natural resources will help them find investors, even
with bad institutions. In the regions with strong informal institutions policymakers
say that “it makes no sense to change formal institutions (laws), since informal
institutions (traditions and customs) are stronger”. In some other regions
authorities still believe that it is easier to give special preferences to some of the
large investors than to improve investment climate in general.

Conclusion

Import of institutions at the regional level within the framework of the
Regional Investment Standard has so far yielded controvesial results. The greatest
achievement is the introduction of the mechanisms to lower administrative barriers
through the use of single-window system. At the same time, the Regional
Investment Standard does not seem to have solved the problems connected with
attracting investors. In particular, the ongoing reforms have not apparently had a
positive impact on the institutions protecting the rights of investors and have not
helped to form tax mechanisms supporting investment projects.

One of the possible explanations for problems with these investment climate
reforms is related to the fact that the established institutional environment of the
particular region can influence the success of the new instituttion’s introduction. In
such cases, it is possible to talk about the path dependence problem (Martin and
Sunley 2006), implying the impossibility of some institutional changes in the
current institutional environment of this particular region.

We consider it expedient to create for each region an individual reform plan in
the form of supplement to the Regional Investment Standard. These additions may
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include regulations that take into account the features of the particular region such
as the structure of its economy, the role of small business, and geographic location.

It is also necessary to organize at the federal level a system of stimulating and
monitoring the implementation of reforms. The federal government also needs to
think about reforming regional courts and law inforcement agencies. Attempts to
improve regional investment climate without institutional changes at the national
level resemble using an umbrella instead of repairing the leaking roof. Institutional
changes at the regional level should be accompanied by reforms at the national
(country) and local (cities) levels.

Outside the scope of this study were questions about the specific channels of
the influence of the regional institutional environment on the success of investment
climate reforms. These questions are promising areas for further research.
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Appendix 1: Survey Questionnaire

Dear respondent! Thank you for taking part in our research. It will take you no more
than 10 minutes. Your answers are strictly confidential and will be used only for
statistical analysis.

Specify the region in which you run a business or implement an investment project:

Indicate whether you agree or disagree with the statements below:

Q1. Business conditions in my region are improving

"lagree [] disagree

Q2. Regional authorities sufficiently protect investors’ rights

"lagree [] disagree

Q3. Courts and law enforcement system sufficiently protect investors’ rights

[l agree [ disagree

Q4. Regional authorities provide support in the implementation of my investment
project

[ agree [ disagree

Q5. I am satisfied with time and cost of the procedures required for connecting to
infrastructure (e.g. water, energy)

[lagree [] disagree

Q6. | am satisfied with time and cost of the procedures required for starting a business
(e.g. licensing)

[ agree [ disagree

Please answer a few general questions about your business:

Q7. In what industry you do business?

Q8. How many employees work in your company (specify an approximate number)?

Q9. Is your company small or medium-sized enterprise?
0 yes, small [ yes, medium I no

Q10. Do foreign investors participate in your project?
Cyes[Ino
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The Impact of Financial Crises on the Informal
Economy: The Turkish Case

By Neslihan Kahyalar”, Bazoumana Ouattara’ & Sami Fethi*

Turkey has a large informal economy and has been hit by severe financial crises
causing a devastating impact on its economy. The main objective of this paper is
to analyse the impact of financial crises on the informal economy in Turkey. We
distinguish between four types of financial crises that make up or aggregate
financial crises: internal, external, currency and banking crises. Using vector
autoregression (VARX) in the presence of two key variables (the financial crisis
and the informal economy), we conduct annual time series analysis from 1980
to 2011 and estimate the response of the informal economy to each type of
crisis. To our knowledge, this is the first empirical study to examine the effects of
financial crises on the informal economy in the context of the Turkish economy.
The results show that each type of crisis produces a significantly positive
response to the informal economy. In particular, the findings of this paper show
that financial crises tend to have a permanent positive effect on the informal
economy, suggesting that the informal economy is an important buffer, which
tends to expand in times of crises in Turkey. (JEL E26, G01)

Keywords: Informal Economy, Financial Crises, Turkey, Currency Crisis,
Banking Crisis, Development.

Introduction

Financial crises hurt economies around the world, either directly or indirectly,
through various transmission channels. Even though effects vary across countries,
financial crises have a negative impact on the economy, resulting in sharp declines
in growth and employment. The global financial crisis (GFC) of 2007, which has
been considered the worst since the Great Depression of the 1930s affected
countries with strong as well as weak economies. The emergence of GFC and its
painful effects has increased the interest of economists and policymakers to
understand the financial crisis and its effects. Much of the current literature on
financial crises has paid attention to the effects on the official economy (see, for
example, Cerra and Saxena 2008, Laeven and Valencia 2010, Qerimi and Sergi
2017). However, very little is known about the effects on the informal economy
(e.g. Colombo et al. 2016). The effect of financial crises on the informal economy
has so far remained under-examined. One of the reasons for the absence of studies
on this issue might be because of the complexity of both subjects. It is important to
note that the informal economy is not easily tractable.

“Lecturer in Economics, De Montfort University, UK.
"Senior Lecturer in Development Economics, University of Manchester, UK.
*Professor of Economics, Eastern Mediterranean University, Cyprus.
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Turkey has been hit harder by financial crises and has fallen into a significant
recession since the 1980s. Despite the higher awareness of the informal economy,
the informal economy is still a non-tackled issue in Turkey. There has been no
fruitful attention given to understanding the impact of financial crises on the
informal economy. Therefore, measuring the impact of financial crises on the
informal economy represents an important aspect of economic analysis to
understand the functions of the Turkish economy. Furthermore, it is worth
examining the impact for policy reasons. Given that the informal economy is
tremendous in developing countries, the importance of understanding the impact
of financial crises cannot be underestimated. The aim of this paper is not to
estimate the impact of financial crises on the official economy of Turkey. Rather,
the main objective is to analyse the impact of financial crises on the informal
economy applying VARX model. This paper seeks to address this gap in the
existing literature. This makes it possible to then suggest some tentative
propositions about the possible impact of the informal economy on growth and
draw a clear conclusion about the informal and official economy’s relationship in
Turkey.

The rest of the paper is structured as follows: the next section reviews the
relevant literature. Section 3 introduces data and methodology. The results and
their interpretations are presented in section 4 and the last section concludes.

Literature Review

A considerable amount of literature has been published on financial crises and
their impacts on the official economy (e.g. Demirguc-Kunt et al. 2000, Barro
2001, Hutchison and Noy 2002, Hutchison and Noy 2005, Gupta et al. 2007,
Dell” Arricia et al. 2008, Cerra and Saxena 2008, Knotek and Terry 2009, Reinhart
and Rogoff 2009, Kroeger and Meier 2011, Furceri and Zdzienneicka 2011,
Choudray et al. 2012, Babecky et al. 2012, Fukuda 2012, Verdugo et al. 2012,
Qerimi and Sergi 2017). Reinhart and Rogoff (2009) argued three important
characteristics of financial crises: a deep collapse in the asset market, a large
decline in output and employment, as well as a drastic increase in government
debt. In this respect, the authors examined five important developed economy
crises and a number of emerging market economies crises. These are 1977 Spain,
1987 Norway, 1991 Finland and Sweden, 1992 Japan, 1997 Asian, 1998 Colombia
and 2001 Argentina crises.

They show that financial crises are associated with the economic downturn
and a large decline in output. Regressing 5-year average output growth on several
control variables such as openness, per capita GDP for the period of 1965 and
2000, Barro (2001) showed the currency crisis is associated with a 1.3% decrease
in average output growth but banking crisis is found to be 0.6% decrease in
average output growth. Output effects of currency crises are analysed by Hutchison
and Noy (2002) using the panel data set for the period 1975-1997 in 24 emerging
market economies. They show that currency crises are associated with significant
declines in output by about 5-8% over a 2-year period. By contrast, Demirguc-
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Kunt et al. (2000) focussed on the output costs associated with banking crises.
They perform a cross-section of 36 banking crises and found that banking crises
are associated with large declines in output growth of about 4%. Focusing on the
twin crises phenomenon, Hutchison and Noy (2005) investigated output effects of
both banking and currency crises and their joint effects on the real economies of
24 emerging countries, including Argentina, Brazil, Turkey, Thailand, South
Africa and Mexico. They found that each type of crisis severely damaged the
economy. However, banking crises are found to be costlier, normally with 8%-
10% decline in output growth over 2-4-year periods, followed by currency crises
with 5%-8% declines in output growth for the same period. They showed that the
cumulative loss of both crises is very large, 13%-18% of output. Gupta et al.
(2007) examined the behaviour of output in times of currency crises in 91
developing countries (17 Asian, 42 African, 20 Latin American and 12 Central and
Eastern European and Middle East countries). The results show almost 60% of
currency crises have a contractionary effect on output. Using two different
methodologies, the vector error correction model (VECM) and the autoregressive
distributed lag (ARDL) techniques, Fukuda (2012) examined the relationship
between financial crises and economic growth in Indonesia, Korea, Malaysia,
Thailand and India and show that financial crises have had a negative impact in all
these countries. In the same way, using ARDL technique, Furceri and
Zdzienneicka (2011) looked at and compared the impact of financial crises on
output in eleven transition countries (CEECs) and advanced European economies
(EU-15). They found that crises have a significant negative impact on output by
lowering it 17% in CEECs. Unlike CEECs, financial crises lower output by 2% in
EU-15. On an impact of output loss of financial crises in developed countries,
Babecky et al. (2012) is probably the best-known study on the financial crisis in
the context of developed countries. They examined the effect of several types of
crisis including currency crisis, banking crisis and debt crisis on economic
activities in terms of output loss for a panel of 40 developed countries from 1970
to 2010. The mean cumulative loss is about 25%, 15% and 4% following the
banking, currency and debt crises respectively.

Kroeger and Meier (2011) examined the labour market impact of GFC in a
transition country, Tajikistan. Applying multinomial probit regression from 2007
and 2009, they found an increased probability of being unemployed, inactive and
involved in unpaid works in times of crises. Applying vector autoregression
(VAR) model, Verdugo et al. (2012) also measured the impact financial crises on
unemployment using a panel of 97 countries from 1980 to 2008 and found a
significant and long-lasting increase in the unemployment rate after the financial
crisis. Focusing on youth unemployment rate in a large panel of countries (70) for
the 1980-2005, Choudray et al. (2012) analysed the impact of financial crises on
the youth unemployment rate and show that financial crises cause a substantial
increase in youth unemployment. Knotek and Terry (2009) examined the
relationship between the banking crisis and unemployment from 1960 to 2007 in
33 high-income countries. Based on the vector autoregression analysis (VAR),
they find that the unemployment rate increased by almost 2.5 percentage points
over the four years. In addition, if banking crises coincide with the recession, the
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impact on unemployment is even found to be worse which increases 3.5
percentage points over the four years. The recent paper by Qerimi and Sergi
(2017) looked at the impact of GFC and eurozone crises on employment in South
East Europe. The authors suggest both GFC and eurozone crises significantly
contributed to the high level of unemployment in the area.

Focusing on the impact of financial crises on the informal economy,
theoretical and empirical research is not extensive. In their studies, Roca et al.
(2001) and Elgin (2012) emphasised the role of the informal economy as
countercyclical in times of crises. Elgin (2012) investigated the relationship
between the business cycle and the size of the informal economy in 152 countries
using panel regression and show that the size of the informal economy tends to
decrease in booms but increase in busts. Schneider and Buehn (2012) estimated
the size of the informal economy in highly developed 39 OECD countries from
1999 to 2010. The authors’ calculation shows an increase in the size of the
informal economy and they argue that the increase in the size is caused by the
GFC. There are only two main studies that directly focus on the impact of
financial crises on the informal economy. Colombo et al., (2012) employed total
electricity approach for a panel of 120 countries from 1980 to 2005 using an
autoregressive model. The results show that financial crises have a strong negative
impact on official output. By contrast, they found a positive response of the
informal economy to financial crises. The effect of the banking crisis is found to
be much stronger than the currency crisis on the informal economy. Like their
earlier study, Colombo et al. (2016) investigated the effect of the banking crises on
the informal economy. Using a dynamic stochastic general equilibrium model,
they found the positive response of the informal economy to banking crises.

Turkey is a growing and dynamic free market economy. In Turkey, the
growth rate has been erratic, and the country has been struggling with employment
problems. As indicated by Nathason and Brand (2011), Turkey has the potential to
be one of the largest economies in Europe, but economic growth has been subject
to many obstacles. Inefficient macroeconomic policies, legal, structural and
political disorders have led Turkey to be hit harder by currency, banking, debt,
twin crises both domestic and global. For example, between 1997 and 1999, both
Asian and Russian crises and two disastrous earthquakes, were devastating, the
effect of these crises were immediately felt in the Turkish economy. Similarly,
2000-2001 currency and banking crises crippled the Turkish economy. Regarding
the 2000-2001 crises, Temiz and Gokmen (2009) argued that Turkey experienced
a huge decrease in capital flows, a substantial increase in interest rates, sharp
depreciation of Turkish lira by 50% and a sharp increase in unemployment. In the
same vein, Ozturk and Aras (2011) claimed that 2000-2001 crises were
destructive, and the Turkish economy contracted by 9.4% with a dramatic increase
in inflation (70%). Considering Global financial crises (GFC) started as US
property market crash and rapidly spread across countries, Aras (2010) argued that
Turkey was negatively affected by the GFC by experiencing large contractions in
terms of GDP. The informal economy is one of the major characteristics of the
Turkish economy. Several studies have documented its persistence and
pervasiveness (e.g. Ercan 2011, Eurofound 2013, Schneider et al. 2010, Simsek
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2014, World Bank 2010). The informal economy is part of many people’s daily
routine. The International Labour Organization ILO (2012) reported that
informality among young people in Turkey is significant (58.8%) compared with
adults (43.8%). The report states that it is because the official economy is unable
to create sufficient formal employment opportunities. Simsek (2014), a Former
Deputy Prime Minister, claimed the informal economy is a key issue to tackle in
Turkey because it slows the economic growth, production, cause significant loss of
tax revenue and creates wage inequality. It is also important to note that Turkey
has a higher degree of informality in comparison with European counties. For
instance, the size of the informal economy is larger in Turkey than in the EU-27
countries (Buehn and Schneider 2012). The evidence presented suggests that the
informal economy and financial crises play a very important role in Turkey’s
economy and has important economic and social functions.

Data and Methodology
Data

The data used in the estimation process covers the period between 1980-2011
and were collected from three main sources: (i) Real GDP and terms of trade
(TOT) data are obtained from World Bank Development Indicators (WDI). TOT
is defined as the ratio of price deflator for imports and the price deflator for
exports. (i) The data on the informal economy was obtained from the authors’
estimation of the size of the informal economy. The dependent variable is the size
of the informal economy. This is estimated using the MIMIC (Multiple Indicators
and Multiple Causes) approach and the electricity consumption method for each
model.® (iii) The financial crises dates are taken from Reinhart and Rogoff
database (RR).* RR database consists of crisis dates (onset of a crisis) covering a
wide range of counties (70 countries). Each crisis is measured by a dummy
variable, which takes the value 1 when the country is considered to be in a
corresponding crisis and 0 when no crisis occurred. The analysis is based on the
data from 1980 onwards and covers currency crises, banking crises and sovereign
debt crises.

As this paper’s primary aim is to measure the aggregate impact of financial
crises on the informal economy, a new variable called “financial crises” is created.
The variable is compiled from RR database banking crises, currency crises and
sovereign debt crises. It does not distinguish between internal and external crises
and it represents a situation whereby a country experiences either a specific type of
crisis or twin or triple crises. The financial crises variable is measured by a dummy

We also estimate the size of the informal economy based on electricity consumption method.
This second source is used as the dependent variable for robustness check. Results of each
method of measurement are available upon request.

*Appendix Table Al provides a summary of the definition of crises by http://www.reinhartand
rogoff.com/. For more information on financial crises, dates and definition see also Reinhart
(2010) and Reinhart and Rogoff (2011).
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variable and takes value 1 when the country is judged to experience corresponding
crises and O when no crisis occurred. Second, compiling the data from the RR
database, we distinguish between internal and external crises and examine the
effects of internal and external crises on the informal economy separately. The
variable “internal crises” consists of a currency crisis, banking crisis, debt crisis or
twin crises that occurred domestically and the variable “external crises” consist of
crises either currency crisis, banking crisis, debt crisis or twin crises that are
foreign in origin. Both internal and external crises are also measured by dummy
variables and take on value 1 in times of crises and 0 in other periods. Third,
having considered that Turkey has faced many currencies and banking crises, the
effect of currency and banking crises are examined. For this analysis, banking and
currency crises dates are obtained from the RR database. As before, both crises are
expressed as a dummy variable equal to 1 when a country is in crisis and 0
otherwise. As a result, Turkey has experienced 25 financial crises at the aggregate
level. 23 currency crises, 7 banking crises, 2 external debt crises, 1 internal debt
crisis, 20 internal crises including currency, banking and domestic debt crises, and
7 external crises including currency, banking, twin and external debt crises over
the past 30 years. It is important to emphasise that the use of dummy variables in
the VARX is not a new application. See, for example, Fomby et al. (2013) in
Journal of Applied Econometrics, who use dummy variables for disaster-related
events to examine the effects of natural disasters on growth.

Econometric Methodology

The econometric analysis is based on the vector autoregression model in the
presence of both endogenous and exogenous variables (VARX) proposed by
Pesaran et al. (2000) and Pesaran and Pesaran (2009). This model allows for the
study of the dynamics of each type of financial crises and their effects on the
informal economy. Following Pesaran and Pesaran (2009), given a set of m
endogenous and n exogenous variables, the general framework of the VARX
model can be described in the following form:

-1
ﬂ}’t = Qg + al};t — l'l_vzt_l + E?:l l“i};ﬂzt_l- + "P_th + Et (l)

Where, z; = (v{x})', v; isa vector of endogenous variables, x; is a vector of
exogenous variables. a, and a,,, represent the intercept and the trend coefficients
respectively. w, is vector of exogenous 1(0) or deterministic variables. I1,, is the
matrices of long-run coefficients and [}, is the matrices of short run coefficients.
¥, denotes the coefficient matrix of 1(0) exogenous or deterministic variables. I

stands for a cointegrating relationship and has a deficient rank, r, which represent a
number of cointegrating vectors. If IT is equal to zero (IT = 0), this implies that
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there is no cointegration. However, if IT is not equal to zero (IT = 0), this implies

that there is a cointegrating relationship. When there is an r cointegrating
relationship, II can be expressed as below:

1= af’ (2)
Where «a and S are m xr full rank matrices. « is an error correction
coefficient and B corresponds to cointegrating coefficients. Localisation of

intercept and trends are important in cointegration analysis. In empirical work,
since it is difficult to know whether there are linear trends in variables or whether
they cancel themselves in cointegration relations, Pesaran et al. (1997; 2000)
differentiate five different cases. Case | (no intercept and no trends, ao=a;=0),

Case Il (restricted intercept and no trend, a;=0 and ao= Il,u,), Case Il
(unrestricted intercept and no trend, a;=0 and ag #0), Case IV (unrestricted
intercept and restricted trend, a¢#0 and a;=Il,yy) and Case V (unrestricted

intercept and trend, ao#0 and a370). It should be noted that Pesaran et al. (2000)

argue that Case Il is likely to be particularly relevant in practice and preferable to
the corresponding unrestricted cases. Therefore, Case Il was adopted for this
study.

Model Specification

Equation (1) is the cointegration VARX model we adopted in our estimation.
This econometric approach above is applied to three different models. The first
(Model 1) considers the financial crisis at an aggregate level including currency,
banking, debt, the classic “twin” crises, internal and external crises, and attempts
to test the overall impacts of financial crises on the informal economy. In this
model, y, denotes a vector of endogenous variables containing real GDP and the

informal economy. TOT is included in the model as an 1(0) exogenous variable,
which allows a determination of how global factors affect domestic economic
growth and other endogenous variables (Fomby et al. 2013). Financial crisis is the
dummy variable (deterministic variable).

In the second model (Model I1), the distinction is made between the effects of
internal (domestic) and external (global) crises in order to carry out an empirical
analysis of the sensitivity of the informal economy to each type of crisis
separately. To set up the VARX model, as before, two endogenous variables (real
GDP and the informal economy) are included in the model and terms of trade is
considered as exogenous 1(0) variable. Internal and external dummies are dummy
variables we wish to include to investigate their impacts on the informal economy.
Dummy variables are included in the VARX as deterministic variables. The RR
database shows that Turkey has been mainly hit by currency (23) and banking (7)
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crises since the 1980s. Thus, we finally consider the currency and banking crises
and attempts to identify the effect of these crises on the informal economy. We
specify, therefore, the model (Model 11) including currency and banking crises.
This model contains the following variables: the informal economy and the real
GDP as endogenous variables and terms of trade as an exogenous I(0) variable.
Again, currency and banking crises dummies are included in the model as
deterministic variables.

The estimation results are conducted by Microfit 5, which allows separating
between the endogenous, exogenous and deterministic variables. The set of
endogenous variables are followed by an exogenous variable (TOT) which is then
followed by deterministic variables (dummies).® Prior to the implementation of
our cointegrated VARX model, we check the stationarity of variables. In order to
check whether variables are stationary, three unit root tests are used: Augmented
Dickey-Fuller (ADF), Phillips-Perron (PP) and Dickey-Fuller Generalised Least
Squared (DF-GLS) tests. Unit root test results are summarised in Table 1. As
shown all three tests at level indicate that the informal economy (IE) (IE using the
MIMIC model approach and IE2 using the electricity consumption method) and
the real GDP are not stationary. The unit root tests of TOT variable shows the
presence of stationary in level 1(0). The null hypothesis of a unit root for TOT
variable is rejected at 1% significance level.

Table 1. Unit Root Tests

ADF test PP test DF-GLS test
In In In In In In
var | evel | diff. Level | diff. Level | diff. Con.

GDP | -2.924 -5.834"" | -2.958 -6.8037" | -2.892 -6.0137" | I(D)

IE -2.736 -5.590"" | -2.803 -6.378"" | -2.756 574077 | 1(D)
IE2 | -1.677 -6.077"" | -1.636 -6.8477" | -1.939 -6.2207" | 1(2)
TOT |-5.440"" | - -5.548™" | - -3.795"" | - 10)

Source: Author.

Note: (a) all test takes unit root as null hypotheses and asterisk ~~ denotes rejection of the null
hypothesis at 1% significance level, (b) all test are done with the trend and intercept, (c) for
ADF test, Akaike information criterion is used to select the lag length and the maximum lag
length is set to be 2. For the PP test, Newey-West is used to select a bandwidth.

It is also important to determine the lag structure of the VARX model before
proceeding to the estimation of models. Given that we have annual data we set the
maximum lag number to 2 and use two well-known criteria, Akaike Information
Criterion (AIC) and Schwarz Bayesian Information Criterion (SBC) to determine
the ap;gropriate lag order. Both information criteria suggest one lag for each
model.

SFor further information, see Pesaran and Pesaran (2009). For each model, endogenous variables are
followed by exogenous and deterministic dummy variables.

®All tests are obtained using Microfit 5.0. For further technical details see Pesaran and Pesaran
(2009).
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Table 2. Cointegration Test Statistics for Models

HO H1 Test statistics 5% cv  10% cv

Model |

()  Maximal eigenvalue statistics

r=0 r=1 37.600 25.557 23.217
r<=1 r=2 10.861 18.078 15.424
()  Trace statistics
r=0 r=1 50.915 38.353 35.476
r=1 r=2 13.315 21.988 19.467
HO H1 Test statistics 5% cv  10% cv
Model Il
()  Maximal eigenvalue statistics
r=0 r=1 49.996 30.083 26.943
r<=1 r=2 12.190 22.240 19.704
(1)  Trace statistics
r=0 r=1 65.274 48.523 44.665
r=1 r=2 15.278 29.354 25.806
HO H1 Test statistics 5% cv  10% cv
Model 11l
()  Maximal eigenvalue statistics
r=0 r=1 36.402 32.165 29.645
r<=1 r=2 19.540 25.557 23.217
(1)  Trace statistics
r=0 r=1 69.198 59.829 55.752
r=1 r=2 32.796 38.353 35.476

Source: Author.

After determining the appropriate lag order, cointegration test is performed.
Since Johansen cointegration method involves estimation of more than one
equation, allows the possibility of more than one cointegrating relations and has an
advantage in the case of small samples, in order to test cointegration, the Johansen
method is used in this study.” It should be noted that TOT is included as an
unrestricted deterministic 1(0) exogenous variable in each model. Thus,
cointegration is tested only on non-stationary variables.® The test statistics are
computed using 30 observations from 1980 to 2011. The 5% and 10% critical
values are computed by stochastic simulations using 1000 replications. The
cointegration test results for Model I, Model Il and Model 11l are summarised in
Table 2. The cointegration test clearly rejects the null position of no cointegration
at the 5% level when using the maximum eigenvalue test. Similar results are
obtained when using the trace test. Similar to Model 1, the maximum eigenvalue

"For further discussion of Johansen cointegration test and its advantages, see Johansen (1988;
1991).
8See Pesaran and Pesaran (2009) for technical details.
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and trace statistics demonstrate that there exists one cointegrating relation. For
Model 111, the maximum eigenvalue test rejects the null hypothesis r=0 against r=1
at the 5% level. Turning to the trace test, this gives equivalent results. Overall, it
appears that both maximum eigenvalue and trace tests suggest the presence of one
cointegration relation at the 5% level for baseline models. The test results are
supportive of the existence of one long-run relationship, which is between the
informal economy and the real GDP.

Results
Impulse Responses for Baseline Models

To investigate the effects of financial crises, the mean responses are used.
Mean responses trace the effect of shocks on current and future values of each
variable in the VARX system and provide useful information on the persistence of
shocks for a long-time horizon. Analysis of impulse responses also enables
researchers to investigate the dynamic relationship of variables over time (Pesaran
and Pesaran 2009). Given the model specification, each VARX model is used to
simulate the effects of financial crises on the selected variables in the system,
which provides a meaningful interpretation of the initial impact of the financial
crisis shocks.” The following figures and tables show the mean responses of the
informal economy to each type of financial crisis for the first 10 years between
1980 and 2011 (year O denotes the year that financial crises occurred). Since the
objective of this paper is to trace the dynamic path of adjustment in the aftermath
of crises, the mean response of the informal economy to a given crisis is the most
relevant analysis. The significance of results, evaluated by 90%, 95% and 99%
confidence intervals derived from Monte Carlo simulations, are presented in
Tables 3 to 5, for the informal economy. In addition, mean responses of the
informal economy for each financial crisis are illustrated by graphs at 95%
confidence interval (ClI) that give a visual representation of responses (Figures 1-
3). In each graph, points above zero show positive responses and points below
zero show negative responses.

The Impact of an Aggregate Financial Crisis on the Informal Economy (Model 1)

The mean responses of the informal economy to a financial crisis and
graphical representations of the mean responses corresponding to a confidence
interval of 95% are shown in Table 3 and Figure 1 respectively. The results show
that the mean response of the informal economy to financial crises is significantly
positive and very strong in terms of statistical significance, except for year 0. The
mean response of the informal economy to the financial crisis is positive in the
year of the event, but it is not significant. The effect becomes significant in the first
year at a 1% level, and, as illustrated in Figure 1, it increases gradually following
the financial crises, and tends to be highly significant after the crisis. The response

%For further discussion see Pesaran and Shin (1998) and Lee and Pesaran (1999).
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of the informal economy increases from 4% (first-year impact) to 5.6% and 6.7%
in the second and third years respectively, and in subsequent years, it continues to
increase slightly. Estimated results clearly indicate that there is no sign of drop-in
responses of the informal economy, but a build-up of positive responses for the
long-term horizon. These results, in turn, suggest that financial crises have a long-
lasting positive effect on the informal economy.

Table 3. Mean Response of the Informal Economy to Financial Crises

Years Financial crises
Year 0 (instantaneous response) 0.009
Year 1 0.039™
Year 2 0.056""
Year 3 0.067""
Year 4 0.073™
Year 5 0.0777"
Year 6 0.080""
Year 7 0.081""
Year 8 0.082""
Year 9 0.083™"
Year 10 0.084""

Source: Author.
Notes: (a) indicates 1% significance level; (b) 1000 replications were used in bootstrap confidence
interval of impulse responses.

One explanation could be that financial crises are followed by deep economic
contractions due to large declines in demand. Therefore, the positive response of
the informal economy could be explained by an economic downturn due to
decreases in real GDP. Consistent with the existing literature (e.g. Aras 2010,
Yendi et al. 2012), financial crises are found to be harmful to real GDP. The
results show that the mean response of the real GDP to financial crises is deeply
negative on the year of the event, and no significant recovery occurs in the
following years (see Figure Al, Graph (a) in Appendix). Hence, these findings
support the notion that financial crises tend to disrupt economic activities, causing
unemployment to rise, seeing decreases in family income and forcing people to
look for extra income. Furthermore, declines in GDP may also negatively impact
the government’s ability to create official jobs, due to deterioration within
institutional and financial settings. It is worth noting that in the case of Turkey,
demographic pressures may also aggravate the situation. The Turkish population
and the working age population grow very fast. Hence, the Turkish labour force is
growing. However, job creation in the formal economy has a limited ability to
accommodate the growing labour force (Ercan, 2011). This, in turn, may induce
people to look for jobs in the informal economy.
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Figure 1. Mean Response of the Informal Economy to Financial Crises

Time (years)

Source: Author.
Note: the solid line represents the estimated IRFs and dotted lines represent 95% confidence
interval.

The Impact of Internal and External Crises on the Informal Economy (Model I1)

In order to investigate the effects of internal and external crises separately, the
financial crises are disaggregated into internal and external ones. The results of the
mean responses are reported in Table 4 and illustrated in Figure 2. As column (a)
of the Table and Figure 2 graphs (a) show, the mean responses of the informal
economy to internal crises is positive and significant on the year of the event at a
5% level. Internal crises produce a highly significant response to the informal
economy in year 1 and in subsequent years. Specifically, the response of the
informal economy increases by 3.5% in the 1% year to 5.6% in the 5™ year and to
5.9% in the 10" year indicating its permanent positive effect on the informal
economy. Similar to aggregate financial crises, there is no sign of a drop in the
response of the informal economy, but a build-up of positive responses over the
years. However, it should be noted that the mean response of the informal
economy tends to stabilise 6 years later in years 7 and 8 after the crises at around
5.8%. Then a slight increase was observed in the response of the informal
economy 1 year later in year 9 at 5.9%, though the effect remains positive and
significant, but does not tend to increase thereafter.
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Table 4. Mean Response of the Informal Economy to External and Internal Crises

April 2020

Years Internal crises () External crises (b)
Year 0 (instantaneous response) 0.012" 0.003
Year 1 0.035 0.028™"
Year 2 0.0457 0.037
Year 3 0.0517" 0.044™
Year 4 0.054"" 0.047
Year 5 0.056 0.0497
Year 6 0.057" 0.050"
Year 7 0.058"" 0.051""
Year 8 0.058"" 0.052""
Year 9 0.059"" 0.052""
Year 10 0.059"" 0.052""

Source: Author.
Notes: (a) and indicate 5% and 1% significance level of financial crisis shocks respectively; (b)
1000 replications were used in the bootstrap confidence interval of impulse responses.

Estimated results show that internal crises are inversely related to real GDP.
The negative impact is also felt in the year of the internal crises. In subsequent
years, the real GDP does not recover, which in turn may explain the increase in the
response of the informal economy (see Figure Al, Graph (b) in Appendix). It
might be argued that internal crises cause economic, social, financial and
institutional insufficiency. Thus, the inadequacy of government and financial
institutions leads to a shrinking pool of jobs available in the official economy and
triggers the unemployment problem of Turkey. On the supply side, a person who
cannot afford to be unemployed and looks for extra income accepts the jobs
available in the informal economy. On the demand side, the financial crisis may
also force employers to go underground and employ workers informally. Hence,
these results suggest positive impacts on the informal economy as it serves as a
cushion in times of crises. Furthermore, these results are also in line with the
existing literature. For example, Ercan (2011) reports that informal employment
rose by 2.3 points during the 2001 crisis and remained high in the following two
years due to official job losses in Turkey. Given the country’s high population
growth, rapid internal migration and chronic unemployment, the positive effects of
internal crises on the informal economy are not surprising.

Turning now to the response of the informal economy to external financial
crises as shown in column (b) of Table 4 and the Figure 2, graph (b) there is no
significant response in the year of the external crisis, unlike internal crises. The
results show that the informal economy is significantly affected by an external
crisis, but with some delay: in year 1 after the crisis, a significant increase in the
response of the informal economy continues to occur in the following years. The
response of the informal economy rises from 2.8 % in the 1% year to 4.9% in the 5"
year and reaches a peak response in the 10™ year (5.2%). Similar to internal
financial crises, results exhibit significant and permanent effects on the informal
economy due to external crises but in year 1 after the crises. Recent evidence also
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suggests that external crises can have a considerable influence on the informal
economy in Turkey. For example, Yazir (2010) states that with the effect of the
global financial crisis (GFC) on the Turkish economy, unemployment increased
by 0.7% in 2008 and 3% by the end of 2009, and in turn, unregistered employment
gained momentum and increased 0.4% by the end of 2009, adding 108,000 more
people as participants in the informal economy.

Figure 2. Mean Response of the Informal Economy to Internal and External Crises

.02

Time (years) Time (years)

(a) (b)
Source: Author.
Note: the solid line represents the estimated IRF and dotted lines represent 95% confidence
interval.

The Impact of Currency and Banking Crises on the Informal Economy (Model 111)

Currency and banking crises’ effects are estimated separately to identify their
different impacts on the informal economy. Regarding these two crises, the results
on the mean response of the informal economy are presented in Table 5 and Figure
3. As reported in column (a) of the Table and portrayed in Figure 3 graph (a), a
currency crisis appears to have a negative impact, but not a statistically significant
impact on the informal economy in the same year as the crisis itself. A negative
initial response within the informal economy can be explained by the fact that a
currency crisis lowers the value of a currency and hence the purchasing power of
individuals. Since the informal economy is essentially a cash economy, the initial
response is negative. However, as explained, this negative effect is not statistically
significant. The positive and significant impact of a currency crisis is felt in year 1.
The mean responses in the subsequent years remain positive and statistically
significant and gradually increase from year 1 to year 7. Although there is no sign
of an increase in the response of the informal economy after 7 years, the impact
remains positive and significant on the informal economy with an average of 4%
for the investigated period.
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Table 5. Mean Response of the Informal Economy to Currency and Banking Crises

April 2020

Years Currency crisis (a) Banking crisis (b)
Year 0 (instantaneous response) -0.005 0.019”

Year 1 0.018 0.035

Year 2 0.029” 0.043™

Year 3 0.034” 0.047

Year 4 0.037" 0.049™"

Year 5 0.0397 0.050""

Year 6 0.0407" 0.0517"

Year 7 0.0407" 0.0517"

Year 8 0.0417" 0.051""
Year 9 0.0417" 0.0517"

Year 10 0.0417" 0.0517"

Source: Author.
Notes: (a) , and indicate 10%, 5% and 1% significance level of financial crisis shocks
respectively. (b) 1000 replications were used in bootstrap confidence interval of impulse responses.

In contrast to currency crises, as shown in column (b) of Table 5 and Figure 3,
graph (b), the positive and significant impacts of a banking crisis are felt in the
year of the crisis. The effect remains statistically significant at 1% level for the
following 10 years. Specifically, the mean response of the informal economy to a
banking crisis is deeply positive from year 0 to year 10, but there is no increase in
the response of the informal economy after 5 years of that crisis. The response of
the informal economy remains constant and significant at 5.1%, indicating the
presence of long-lasting effects of a banking crisis. In terms of banking crises, the
response of the informal economy is found to be around 5% on average, which is
higher than for currency crises.

Turning to the currency crises vs. banking crises, the estimations show the
informal economy is more likely to be affected by banking crises than currency
crises in Turkey. The mean response of the informal economy to banking crises is
stronger in terms of size than currency crises. In fact, banking crises have almost
more than twice the positive impact in year 1 and are bigger in size over the next
10 years. The cumulative positive response of the informal economy to banking
crises is about 50%, considerably higher than for currency crises (35.5%).
However, both crises bring about a positive mean response for the informal
economy in year 1 and the following years, and their effects are long-lived.
Regarding the difference between the effects of currency and banking crises, a
recent paper by Oulton and Barriel (2013) indicates that banking crises are
fundamentally different from another type of crises, i.e., currency crises. They find
that banking crises have more severe and long-lasting effects on growth. In line
with Oulton and Barrier (2013), our results also suggest the severity of banking
crises from year 0 to 10 on real GDP, which might be closely associated with
stronger impacts of banking crises on the informal economy (see Figure Al,
Graph (e) in Appendix). In addition, according to Colombo et al. (2012, 2016),
different responses to different crises can be explained by examining the role of
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the informal economy. They argue that the effect of currency crises (acting as
inflation shocks) on the informal economy is constrained by inflation, which acts
as a tax on cash holding and affects the informal economy more than the official
economy since the informal economy is more cash intensive. In fact, the effects of
banking crises, which are found to be stronger, reinforce this argument.

Figure 3. Mean Response of the Informal Economy to Banking and Currency Crises

Time (years) Time (years)

(@) (b)
Source: Author.
Note: the solid line represents the estimated IRF and dotted lines represent a 95% confidence
interval.

Robustness Check

To check the robustness of results, the econometric approach we adopted, is
re-estimated using the alternative measurement of the informal economy. Indeed,
the informal economy is estimated using what is called the electricity consumption
method. Then, the econometric model (equation 1) is applied to model 1, model 1
and model I1l. One of the main advantages of this method is that it does not only
consider electricity consumption as an indicator but is also consider electricity
production, energy consumption and energy production as indicators.

Prior to estimating results, it is important to determine the lag order of
endogenous and exogenous variables. For this purpose, given that the data is
annual, the maximum lag is set to 2 and AIC and SBC are used to ascertain the lag
order of VARX. Both information criteria suggest a VARX of order 1. Subsequent
to this, the null hypothesis of cointegration is tested using Johansen maximum
eigenvalue and trace statistics. Cointegration test results are summarised in Table 6
for each model. The results reject the null hypothesis of no cointegration at a 5%
level when using maximum eigenvalue statistics for each model. Similar results
are obtained using trace statistics. As in the baseline models, cointegration test
indicates the existence of one cointegrating vector, which implies a long-term
relationship between the real GDP and the informal economy.
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Table 6. Cointegration Test (Alternative Models of a Financial Crisis)

HO H1 Test statistics 5% 10%
cv cv
Model |
()  Maximal eigenvalue statistics
r=0 r=1 41.091 25.557  23.217
r<=1 r=2 8.520 18.078 15.424
(1)  Trace statistics
r=0 r=1 53.220 28.353  35.476
r=1 r=2 12.130 21.988 19.467
HO H1 Test statistics 5% 10%
cv cv
Model 11
()  Maximal eigenvalue statistics
r=0 r=1 44.304 30.083 26.943
r<=1 r=2 10.672 22.240 19.704
(1)  Trace statistics
r=0 r=1 60.480 48.523  44.665
r=1 r=2 16.177 29.354  25.806
HO H1 Test statistics 5% cv  10%
cv
Model 111
()  Maximal eigenvalue statistics
r=0 r=1 44,891 32.165 29.645
r<=1 r=2 20.870 25.557  23.217
(I1)  Trace statistics
r=0 r=1 77.591 59.829 55.752
r=1 r=2 32.701 38.353 35.476

Source: Author.

The results obtained are reported in Tables 7, 8 and 9 and the corresponding
mean responses are shown in Figures 4, 5 and 6. Estimations show that the
aggregate financial crises (Model 1) have a highly significant positive association
with the informal economy (see Table 7 and Figure 4). Financial crises build up
substantial positive responses from year 0 year 4 but do not add much to the
positive effects on the informal economy, especially after year 6 and subsequent
years after crises. However, the effect of financial crises on the informal economy
is very strong (in size and in statistical significance).

Turning now to the comparison of effects from a financial crisis for a baseline
model and an alternative model, the results show that a financial crisis produces
slightly larger responses within the informal economy using the alternative
measurements. The cumulative positive response is about 82.9% for the alternative
model, which is greater than the cumulative response for the baseline model at
73%. In addition, the immediate effect of financial crises is significant in the year
of the crises. However, both the baseline model and the alternative model of a
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financial crisis show that the effect remains positive and significant in year 1 and

thereafter for 10 years.

Table 7. Mean Response of the Informal Economy to Financial Crises (Alternative

Kahyalar et al.: The Impact of Financial Crises...

Model)

Years Financial crises
Year O (instantaneous response) 0.0237"
Year 1 0.052""
Year 2 0.068"
Year 3 0.077"
Year 4 0.082"
Year 5 0.085
Year 6 0.087"
Year 7 0.088""
Year 8 0.089"
Year 9 0.089"
Year 10 0.089"

Source: Author.

Notes: (a) ~ indicate 1% significance level respectively; (b) 1000 replications were used in
bootstrap confidence interval of impulse responses.

Figure 4. Mean Response of the Informal Economy to Financial Crises (Alternative

Model)
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Source: Author.

Note: the solid line represents the estimated IRF and dotted lines represent 95% confidence interval.

With regard to internal and external crises, the mean responses are
summarised in Table 8 and ensuing impulse response functions are portrayed in
Figure 5. The results show that internal crises have an overall positive and
significant effect on the informal economy (see Table 8, column (a) and Figure 5,
graph (a)). More specifically, the mean response of the informal economy to
internal crises is significantly positive at the 2.9% level in year 0, the effect stays
highly significant in the following years and there is no sign of a decrease in
positive responses over a 10-year period. This suggests that the effects of internal
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crises on the informal economy are permanent. Compared with the baseline model
of an internal crisis, the mean response of the informal economy to an internal
crisis was found to be significantly more positive using the alternative model for
internal crises. This implies that the mean responses of the informal economy are
larger in size using the alternative model of internal crises. Regarding the
cumulative mean responses to an internal crisis of the alternative model, this
amounted to 79.8%, which is substantially higher than that for the informal
economy using the baseline model for an internal crisis (54.4%).

Table 8. Mean Response of the Informal Economy to Internal and External Crises
(Alternative Model)

Years Internal crises () External crises (b)
Year 0 (instantaneous response) 0.0297" 0.003
Year 1 0.052"" 0.022"
Year 2 0.064"" 0.0307
Year 3 0.0727" 0.036
Year 4 0.077 0.0397"
Year 5 0.080"" 0.0427
Year 6 0.0837" 0.043™
Year 7 0.084"" 0.044™"
Year 8 0.085" 0.045"
Year 9 0.086" 0.045
Year 10 0.086" 0.046"

Source: Author.
Notes: (@) and indicate 5% and 1% significance level of financial crisis shocks respectively; (b)
1000 replications were used in the bootstrap confidence interval of impulse responses.

On the other hand, regarding the impact of an external crisis, as shown in
Table 8, column (b) and Figure 5, graph (b), the positive effect is not statistically
significant in year 0, but builds up to become statistically significant in terms of
positive effects in year 1 and subsequent years. It seems that time is a crucial factor
in the expansion of the effects of external crises on other countries. It should be
noted that the results for the mean responses for the informal economy using the
alternative model of an external crisis are weaker in terms of size than in the case
of the baseline model. However, both baseline and alternative models of external
crises indicate that there is no sign of a drop in the responses of the informal
economy over a long-term horizon, indicating the persistent effects of external
crises.
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Figure 5. Mean Response of the Informal Economy to Internal and External
Crises (Alternative Model)

010

0.00 -0.02

Time (years) Time (years)

(a) (b)
Source: Author.
Note: the solid line represents the estimated IRF and dotted lines represent 95% confidence
interval.

Comparing an internal vs. external crisis using the alternative model, as can
be seen from Table 8 in the year of the crisis, the mean response of the informal
economy is significantly more positive than the response to an external crisis. In
fact, in year 0, an external crisis has no significant impact on the informal
economy. In contrast to this, the effects of an internal crisis are more severe. For
example, in year 1, an internal crisis would have had more than two times the
impact on the informal economy than an external crisis. In the following years, an
internal crisis would have almost twice the positive impact on the informal
economy than external crises.

Focusing on currency and banking crises, the estimated mean responses of the
informal economy are presented in Table 9 and Figure 6. Currency crises, as
shown in Table 9 column (a) and Figure 6, graph (a), tend to have a positive effect
on the informal economy, but the effects are not statistically significant. The
response of the informal economy is significantly positive in year 1 and remains
positive and significant thereafter. Although mean responses remain consistently
positive and significant in the following years, the positive effects of such ‘twin’
crises do not fluctuate and do not build over time into substantial amounts. Using
an alternative model of the currency crisis, the results show that these produce
larger and induce stronger responses within the informal economy than the
baseline model shows for currency crises. The cumulative effect of a currency
crisis for the alternative model is about 63.9%, which is significantly higher than
the cumulative effects of such crises on the baseline model (35.5%).
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Table 9. Mean Response of the Informal Economy to Currency and Banking
Crises (Alternative Model)

Years Currency crises (a) Banking crises (b)
Year 0 (instantaneous response) 0.007 0.016"
Year 1 0.0397" 0.026"
Year 2 0.054™" 0.030"
Year 3 0.0617" 0.032”
Year 4 0.065 0.034”
Year 5 0.067 0.034”
Year 6 0.068"" 0.035
Year 7 0.069 0.035
Year 8 0.069 0.035"
Year 9 0.070" 0.035"
Year 10 0.070"" 0.035"

Source: Author.
Notes: (a) and indicate 5% and 1% significance level of financial crisis shocks respectively
(b) 1000 replications were used in the bootstrap confidence interval of impulse responses.

Figure 6. Mean Response of the Informal Economy to Currency and Banking
Crises (Alternative Model)

Time (years) Time (years)

(@) (b)
Source: Author.
Note: the solid line represents the estimated IRF and dotted lines represent 95% confidence
interval.

A banking crisis seems to have a significant positive impact on the informal
economy in the year of the crisis and in subsequent years. Specifically, in year 0, a
banking crisis has more than twice the positive impact on the informal economy
than a currency crisis. Although the immediate effect of a banking crisis is
significantly more positive than for a currency crisis, the effect becomes weaker in
size and statistical significance in year 1 and in the following years. Furthermore,
the results show that the mean responses of the informal economy are not only
weaker to banking crises in terms of size they are even weaker in terms of
statistical significance using the alternative model of banking crises than a baseline
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model of banking crises. Thus, the cumulative impacts of a banking crisis are more
positive using the baseline model (49.8%) than using the alternative model
(34.7%). The cumulative effects in both cases, nonetheless, remain significantly
positive. Overall, the effects of currency and banking crises are positive on the
informal economy and in general are in line with our previous results.

Conclusion

This paper attempted to analyse the path of the informal economy in times of
crises. To do so, three VARX models for Turkey were estimated for the period
1980-2011. The first model was used to measure the aggregate impacts of
financial crises on the informal economy. The second model explored the separate
effects of internal and external financial crises, and the latter examined the effects
of banking versus currency crises on the informal economy.

Most of the studies in the literature tend to investigate the impact of the
financial crises on the official economy, without considering differences across the
official and the informal economy. Too little attention — only a few empirical
studies (e.g. Colombo at al. 2012, Colombo et al. 2016) has been paid to
examining the impact of the financial crises directly on the informal economy
across the world. Roco et al. (2001) and Elgin (2012) highlight the role of the
informal economy as countercyclical in times of crises. Looking specifically at
Turkey, there are no empirical studies exploring the impact of financial crises on
the informal economy. On these grounds, the present paper fills this gap and
contribute to the literature by providing an empirical investigation on the impact of
financial crises on the informal economy in Turkey. Turkey is a particularly
interesting case to investigate the relationship between the informal economy and
financial crises, not least because it has a large informal economy, and since the
1980s has seen widespread economic, political and institutional changes. Financial
liberalisation had been expected to achieve stability, inspire business confidence to
invest and produce stable growth with controlled inflation. However, having
experienced a series of crises, Turkey has suffered from chronic unemployment
problems, which again reinforces the importance of the informal economy — as it
is to this that the unemployed turn, sometimes merely to live, but also to add to a
limited income by those working within the state system and thus largely in the
formal economy.

The goal has been to verify the reliability of our results by exploring the effect
of distinct types of crises on the informal economy. We provide evidence that each
type of financial crises is positively associated with the informal economy and that
the effect of each crisis was permanent, commonly lasting 10 years in Turkey. In
an attempt to find the impact of distinct types of financial crises, the effect of
aggregate financial crises is felt one year after the crises and the effect remains
highly significant in subsequent years. With regard to internal crises versus
external crises, the immediate effect of internal crises is positive and significant,
unlike external crises where the positive and significant effect occurs with some
delay. This implies that external crises take time, propagating in other countries
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through various transmission channels. Having considered the effects of currency
and banking crises, they both have an overall positive impact on the informal
economy. Therefore, our results are in line with the literature (Colombo et al.
2012, 2016), suggesting that the informal economy tends to act as a powerful
buffer in times of financial crisis. The present findings also suggest a negative
inter-connection between the informal economy and the real GDP.

The Turkish government must attune their understanding of the role of the
informal economy as the main job provider for unemployed people, crucial for
economic development and reducing unemployment and poverty. At the same
time, key policy objectives from the perspective of development need to be
considered in order to improve the employment opportunities, income, social
security, quality of informal work and the outcome of individuals in the informal
economy. This will contribute to social and individual welfare and encourage
microfinance institutions, thus contributing to economic development. While
efforts should be made to address negative aspects of the informal economy and
support people in the informal economy, it is important not to destroy its capacity
to provide livelihoods and to develop output, employment and entrepreneurial
potential. The potential of the informal economy cannot be overlooked in Turkey.
In this case, Turkish-policy makers should consider equal opportunities for both
informal and formal workers. Informal workers are often poor, less educated and
low skilled individuals, and vocational training and education programs will
improve their professional knowledge and skills. Additionally, Turkey requires
policies to improve attitude towards informal workers. Finally, considering that the
informal economy and unemployment are facts of the Turkish economy and these
activities may be undertaken by terrorist organisations, and can finance terrorist
attacks, Turkey might consider the legalise the informal economy.

Although this paper is the first empirical study exploring the impact of
financial crises on the informal economy in the Turkish context it would be
interesting to assess the effects of financial crises on the informal economy in
other countries and compare. A further study could also assess the effects of
financial crises using a high frequency of data i.e. quarterly data to analyse the
very immediate effects of crises.
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Table Al. Definition of Financial Crises by Reinhart and Rogoff

Currency Crises Defined as annual depreciation of currency versus relevant

anchor currency of 15 or more

Banking Crises

Defined as (1) bank runs that lead to closure, merging or
takeover given by the public sector of one or more financial
institutions. (11)if there are no bank runs, the closure merging
and takeover or large scale of government assistance of
important financial institutions that mark the start of a string
of similar institutions.

The failure of the government to meet a principal or interest

External debt crises payments on the due date under the jurisdiction of foreign

law

Domestic debt crises

The same definition applied above applied to domestic debt
crises under the country's own law

Figure Al. Mean Response of GDP
Response to financial crises (a)
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Response to external crises (c)
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Figure A2. Mean Response of GDP (Alternative Models of a Financial Crisis)
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