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Abstract

The article considers the problem of financing environmental and social (ESG) projects in the
field of agriculture through the placement of ESG bonds, which can serve as a tool for forecasting
the development of the industry. In the study, when constructing the yield curve, the Nelson-Siegel
model parameter estimation method is used. For the analysis, a sample of yields of agricultural
companies' bonds based on the results of transactions was used, among which four groups with
corresponding benchmarks were identified. As a result of the analysis of yield curves of corporate
bonds of agricultural companies and benchmarks for each group, a conclusion and a forecast on the
industry development were made.
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1. Introduction

The problem of sustainable development for agricultural enterprises is particularly relevant due
to the dual nature of their functioning. Firstly, the agriculture is the largest source of greenhouse gases
in the atmosphere and at the same time it is a large consumer of natural. Secondly, it provides the
population with food and contribute to the development of rural areas.

From a global point of view, the strategic development of agriculture is inextricably linked with
the implementation of ESG principles, which is determined by the popularization of “green”,
“climate-oriented” agriculture. The ability and readiness of agriculture to cope with climate change
is of great importance in context of sustainable growth and development.

In this regard, an important aspect is the need to search for various sources of financing that
would allow them to fully implement environmental and social projects. ESG bonds are one of the
most common market-based financing instruments for sustainable development projects. At the same

! Instytut Ekonomiki Rolnictwa i Gospodarki Zywnosciowej, Warszawa, Polska / Agricultural and Food
Economics State Research Institute, Warsaw, Poland.

106


mailto:manylivskyi@gmail.com

Agricultural Economics - Kond Tasorriifatimn Iqtisadiyyati - Ixonomura cessckoro xossiicrpa - 2024, Ne 1 (45)

time, adherence to ESG principles is the criterion that guides banks, investors and the state when
making decisions on financing or allocating subsidies to agricultural producers.

Corporate bond markets have shown remarkable progress over the past decade and have created
the conditions for intensifying the investment activities of agricultural market enterprises in order to
expand sources of financing for innovation and increase competitiveness in the domestic and foreign
markets. Developing countries have seen a significant expansion of their corporate bond markets.

At the same time, the state of the fixed income securities market for agricultural producers can
serve as an excellent indicator of the state and indicator of the development prospects of the
agricultural sector of the economy. The yield curve as a graphical representation of the dependence
of the profitability of a financial instrument on its validity period can be used as a forecasting tool.
To make this practical it is proposed to use the Nelson Siegel model, which well interprets the
parameters from an economic point of view and quite accurately describes the available data.

The more general purpose of this study is to illustrate the real possibilities of enhancing the
involvement of agricultural producers and food industry enterprises in the system of innovative
exchange investment, as well as its use as a forecasting and planning tool. The results of this study
can be considered as additional contemporary models and general frameworks that today's developing
countries can refer to.

2. Main ideas: Climate Change and Investment in Agriculture

Agriculture is a vital part of the economy since it produces vital to society products and has
enormous economic potential. The level of agricultural development largely determines the state of
the entire national economic potential, the socio-economic situation in society and the level of food
security. Recently, the growing demand for food has made the agricultural business more and more
profitable, and the situation with investments in the agricultural sector is increasingly positive. While
the world's developed countries invest billions of dollars in agricultural development programs,
developing countries with huge agricultural land potential lag behind in agricultural production. At
the same time, the agriculture is the most important sector of the economy of the developing countries,
the level of its development determines the potential for food security of the state and the socio-
economic situation in society and has a significant impact on the efficiency of the country’s national
economy.

Sustainability is now becoming an increasingly hot topic for companies around the world
against the backdrop of acute climate and social problems, society, including customers, owners and
regulators, is beginning to place increased demands on the environmental and social aspects of
companies’ activities [1]. For companies in the agribusiness, this problem is particularly acute, since
on the one hand, agricultural companies are among the largest emitters of greenhouse gases into the
atmosphere, the biggest consumers of land, water and forest resources, and on the other hand, they
make a significant contribution to the elimination of hunger and the development of rural areas. About
a third of the carbon footprint comes from agricultural enterprises, which necessitates transformation
based on the introduction of new technologies for the production of agricultural products [2]. However,
on the path to transformation, agricultural enterprises face a number of problems, largely related to the
imperfection and obsolescence of the regulatory framework and acute need for financing [3].
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The ESG concept is based on three key principles, the observance of which is mandatory in the
pursuit of sustainable development: Environmental, which implies the need to protect the
environment, Social, which implies the need to take care of both the personnel of agricultural
enterprises and society as a whole, and Governance, which involves building a corporate governance
system based on the principle of bearing responsibility for management steps taken [4].

Green transformation requires significant expenditures and the search for effective sources of
financing. As a result, compliance by issuers with ESG principles becomes an integral element of its
practical implementation, which determines the level of their investment attractiveness. In other
words, there is a rapid spread of the ESG concept, which is closely related to the development of a
green economy and the introduction of ESG investing. In addition, those enterprises that take into
account environmental risks and public demands in relation to “responsible” production in their
activities are characterized by more sustainable growth and stability [4, 5].

The trends in the spread of ESG investing in developing countries give some optimistic view,
but its pace is not as fast as in developed countries. The share of investors who consider the impact
of ESG factors when buying shares is only a fifth of all investors. However, more than half of
systemically important agricultural companies already carry out ESG lending taking into account
ESG indicators. However, agricultural enterprises are not yet actively using ESG financing tools and
in the world only 11% of agricultural enterprises are interested in ESG loans and 5% in ESG
bonds/stocks. Obviously, in developing countries this share is even lower [6].

Due to the long capital turnover period, it is difficult for agricultural enterprises to find funds
for global projects, so they need long-term investments, i.e. borrowed capital for long-term use. For
agricultural enterprises, the most suitable alternative to credit for raising borrowed funds is to
organize a corporate bond issue. Raising funds by issuing own bonds for agricultural producers will
be more effective than attracting a bank loan, but will require significant one-time additional costs [7].

Among the common ESG investment instruments there are ESG bonds as “green” bonds, social
bonds, and sustainable development bonds. The key features of ESG bonds are targeted use of funds
for environmental and social projects, independent verification of their compliance with generally
accepted standards in the field of ESG, mandatory regular disclosure of non-financial reporting by
the issuer, availability of the necessary infrastructure for the selection of projects by the issuer,
monitoring the use of funds, etc. [8, 9].

3. Forecasting tool: Yield curve

Yield curves underlie the theory of fixed income asset pricing and are used to make investment
decisions because they are the basis for studying the return of a securities portfolio. A yield curve is
a representation of the relationship between market interest rates and the remaining time to maturity
of debt securities with the same credit structure.

Yield curve risk refers to the risk that investors in fixed income instruments such as bonds
experience as a result of unfavorable changes in interest rates. Yield curve risk arises from the fact
that bond prices and interest rates are inversely related to each other, as bond prices decline when
market interest rates rise, and vice versa. The dependence extends to the entire group of homogeneous
financial instruments with similar quality indicators. Thus, the bond yield curve is constructed for
securities of the same type (corporate, municipal, state) of similar credit quality [10].
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The yield curve of bonds actually reflects the risk payment to holders of such securities. Indeed,
unlike shares, which reflect the rights to own part of the issuing company, bonds, theoretically, do
not have firm guarantees of the return of the investor’s funds. Accordingly, depending on the current
state of the economy or one of its sectors, the risks of investors providing loans to issuers of debt
securities may vary depending on the maturity of the issue. Depending on the economic situation and
market factors, the bond yield curve can take several different forms.

Investors can use the yield curve to predict the state of the economy and make investment
decisions. If the bond yield curve points to an economic downturn, investors can move their money
into defensive assets that traditionally perform well during a recession. If the yield curve steepens, it
could signal future inflation. In this scenario, investors may avoid long-term bonds, whose yields will
decline as prices rise.

Like government bonds, corporate bonds are subject to interest rate risk. In addition, corporate
bonds also have credit risk or default risk that the borrower will not be able to repay the loan and
default on its obligations. The level of default risk varies depending on the credit quality of the issuer.
Therefore, yield curves for securities of corporate issuers allow to analyze company risks. The yield
curve of Treasuries and other government bonds is a good market benchmark and allows us to assess
the situation in the country’s economy as a whole and its future prospects [11].

There are three main shapes of the yield curve: the normal curve with an upward slope, the
inverted curve with a downward slope, and the flat curve. The slope of the yield curve predicts
changes in interest rates and economic activity. The slope of the yield curve tells how the bond market
expects short-term interest rates to move in the future, based on bond traders' expectations for
economic activity and inflation.

The normal yield curve looks like a monotonically increasing convex line, asymptotically
approaching some fixed value. This form corresponds to the normal processes of economic
development and illustrates increasing risks of a temporary nature. Thus, the flatter the government
bond curve becomes, the more its economy slows down. And an inverted curve (when long bonds
yield less than short bonds) can be a sign of an impending recession. The smaller the difference
between long and short issues, the smoother the curve [12].

Typically, the longer bond's maturity, the higher the bond's yield. The yields on long-term
securities depend on inflation and fall when the economy weakens. Meanwhile, “short” yields are
more susceptible to changes in the Fed key rate, and it is precisely the increase in rates that can lead
to a weakening of the economy. In addition, due to the low yields of short-term issues, their
fluctuations in percentage points are not so strong.

Analysis of graphical and tabular data allows assessing the current state of the market, calculate
the size of fair premiums, calculate bond prices with the predicted movement of interest rates, etc.
Thus, the bond yield curve is an indicator of market expectations regarding impending inflation and
serves as a tool for assessing current and future economic conditions. Consequently, accurate
estimates of the yield curve help in forecasting inflation and monitoring economic stability, and are
therefore indispensable for central banks aimed at conducting effective monetary policy. In addition,
the term structure helps to present the current economic situation in the context of the cost of lending,
allows you to assess the availability of credit resources, the state of liquidity in the banking sector,
etc. [12].
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The term structure of interest rates also serves to estimate the fair value of bonds, calculate
credit spreads, actuarial valuation and other risk management and financial engineering purposes.
Among other things, it is used to develop investment strategies taking into account the urgency of
borrowing, the level of risk, hedging, assessing speculative strategies, and analyzing the feasibility of
arbitrage over time. Thus, using the term structure of interest rates, one can successfully examine the
state of the financial market.

4. Methodology: Nelson-Siegel model

The development of reliable methods for modeling the term structure of interest rates and their
correct application is of particular importance for financial market participants. In finance, it is often
necessary to estimate the future risk and return of an asset based on current conditions. The problem
of modeling a term structure is to describe the yield curve as best as possible, taking into account the
market prices of financial instruments and the promised cash flows on them. This task is quite difficult
to accomplish under conditions close to reality.

One of the obstacles to such an assessment is the lack of sufficient data. Zero coupon bonds and
money market rates are commonly used to construct a zero-coupon yield curve. If the desired number
of zero-coupon bonds is not available in the market, they can be artificially constructed by treating
each coupon bond as a portfolio of zero-coupon bonds. And in markets where there is insufficient
liquidity in the short term, interbank money market rates are also used. In practice, it may also be
necessary to extract spot rates from more complex securities, such as swaps and forward rate
agreements. Market-based instruments such as cash deposits and futures are also used [11].

After determining the sample of bonds needed to build the term structure of interest rates, the
investor can use one of the approaches to its construction. Thus, methods for assessing the term
structure can be divided into three large classes: simple, parametric and spline methods. Parametric
methods assume that the zero-coupon yield curve belongs to some pre-selected class of parametric
functions. They were used back in the 1960s and are currently the most common method of
constructing a term structure for spot rates. The construction of the yield curve in any market is
determined by the choice of the approximating function and the method of sampling. For a market
characterized by extremely low and volatile liquidity, the Nelson-Siegel model is most suitable. There
is also an extension of this model proposed by Svensson, but for the purposes of this study the original
model will suffice.

The procedure for estimating the parameters of the Nelson-Siegel model is based on minimizing
the sum of squares of the difference between the realized and calculated bond prices. Clarifying
coefficients and terms can be introduced into the model for calculating the zero-coupon yield curve
to ensure increased accuracy and maximum compliance with the results of exchange trading. The
valuation price of each security is the present value of all cash flows associated with the security, so
zero-coupon and fixed-coupon debt instruments can be used in the same data set.

Once the parameters of the Nelson-Siegel model are estimated, the yields corresponding to
different maturities can be easily calculated due to the explicit functional form of the Nelson-Siegel
model curve, which corresponds to the continuously compounded zero-coupon vyield over the
maturity universe. For correct interpretation of the constructed curve, its publication is accompanied
by metrics of the degree of correspondence to actual returns and the age of the sample.
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The zero-coupon yield curve is given by the following equation:
Z(m,b) = Bo + (B + B2) =[1— exp (—Z)| - B exp (- 2)

An important advantage of the Nelson-Siegel model is the direct interpretation of its parameters.
Economically, the coefficients of the model can be interpreted as short-, medium- and long-term
components of the forward rate curve, and, therefore, the yield curve [13]. The model has an
interesting economic interpretation of the parameters and good asymptotic characteristics [14].

The parameter value Bo (Beta0) represents the asymptote of the yield curve function as the
remaining maturity and can be interpreted as the long-term interest rate. The value of parameter 1
(Betal) can be interpreted as the short-term interest rate. The sum of the parameters 1 + B2 represents
the initial value of the forward curve, which can be interpreted as an instantaneous guess about the
interest rate, thus requiring (B2 + B2) > 0. The value of the parameter 32 (Beta2) represents the
deviation of the function values from the asymptote and can be intuitively explained as curvature of
a function or as the difference between long-term and short-term forward interest rates. The decay
parameter t (Tau) determines at what maturity this component reaches its maximum.

5. Data and Assessment Procedure

This study uses four groups of bonds with corresponding comparative benchmarks. The first
group consists of bonds of the world's largest agribusiness companies, which can be compared with
the performance of high-quality corporate bonds. The second group consists of green bonds of global
agro-industrial companies, and green bonds of the world's largest companies were selected as
comparison. The third group is bonds of agro-industrial companies in developing countries, and the
fourth group is green bonds of agro-industrial companies in developing countries. Bonds of
developing country companies are used as a benchmark and these are green bonds of developing
country companies.

The data comes from several sources such as: CBonds, Euronext, Morningstar, Wint Wealth?.
The yield is estimated based on data on corporate bonds of agricultural companies available on the
debt securities market based on the results of transactions. Statistics on traded securities made it
possible to estimate the volume and nominal value of securities issued by agricultural and food
industry enterprises and their capitalization. Therefore, the yields estimated in the study reflect
information for the period from August 1, 2021 to the end of January 2022.

The distribution of bond maturities is asymmetrical to the right (Figures 1-4). The longest bond
maturity is observed to be just over 15 years. Bonds with longer maturities are typically floating rate
coupon bonds, which are excluded from the document because the future cash flows of these
securities are unknown. On the other hand, fixed coupon bonds are included in the analysis because
each coupon payment can be treated as a zero coupon bond. Securities with a maturity of less than 1
month were also excluded from the study.

1 https://cbonds.com, https://www.euronext.com, https://www.morningstar.com, https://www.wintwealth.com

111


https://www.euronext.com/en/list-products/bonds/corporate-bonds
https://www.euronext.com/en/list-products/bonds/corporate-bonds
https://www.euronext.com/en/list-products/bonds/corporate-bonds
https://cbonds.com/
https://www.euronext.com/
https://www.morningstar.com/
https://www.wintwealth.com/

Agricultural Economics - Kond Tasorriifatimn Iqtisadiyyati - Jxonomura cesibckoro xossiicrsa - 2024, Ne 1 (45)

Figure 1. Maturity of corporate agricultural bonds in developed countries, x=years, y=n
Figure 2. Maturity of ESG corporate agriculture bonds in developed countries, x=years, y=n
Figure 3. Maturity of corporate agricultural bonds in developing countries, x=years, y=n

Figure 4. Maturity of ESG agricultural corporate bonds in developing countries, x=years, y=n
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As the figures show, bonds with longer maturities are not traded frequently. Thus, the corporate
yield curve will provide more reliable information about the shorter end of the yield curve. However,
over time, the longest maturity of the yield curve is expected to increase as the number of long-term
securities traded increases.

As mentioned above, the Nelson-Siegel estimation procedure involves estimating four
parameters, so in order to accurately estimate these parameters it is necessary to have at least four
different trading data points. The small number of parameters and the limited flexibility of Nelson-
Siegel are important when there are a small number of observations and a large spread of prices.
The method of forming the sample ensures its representativeness, although at the expense of loss
of synchronicity, and the sample consists of the last 10 transactions in each of the four maturity
ranges [15].

The corporate bond market is segmented in terms of default risk. Corporations with different
credit ratings and balance sheet structures are combined into the same data set due to missing data.
However, there may still be differences between financial institutions in terms of risk premium and
liquidity that are not reflected in credit rating differentials. Therefore, it may be optimal to divide
the data into subgroups with similar risk profiles and construct a separate yield curve for each
subgroup. Unfortunately, since the number of bonds traded is still small, this approach cannot be
implemented.

When constructing a yield curve, it is optimal to use securities that are close to each other in
terms of risk premium and liquidity. However, it is known that there are some differences between
firms in terms of their risk premium and liquidity. In this data set, differences in bond risk premiums
do not significantly undermine the estimation results, since most firms have similar ratings. On the
other hand, since the Nelson-Siegel yield curve is not very sensitive to the performance of individual
bonds, the overall shape of the yield curve is reliable, although there is some degree of
heteroscedasticity in all of the samples.

6. Results of Estimation

Figure 5. Yields on agricultural corporate bonds (left) and corporate bonds in developed
countries (right), percentage
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Figure 6. Yields of ESG corporate bonds in agriculture (left) and ESG corporate bonds in
developed countries (right), percentage
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Figure 7. Yields on agricultural corporate bonds (left) and corporate bonds in developing
countries (right), percentage
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Figure 8. Yields of ESG corporate bonds in agriculture (left) and ESG corporate bonds in
emerging markets (right), percentage
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As the figures show, the yield on corporate bonds of agricultural companies is much more
volatile than the yield on all corporate bonds with corresponding maturities. This situation may be
due to the inherent riskiness of corporate returns as well as possible estimation errors due to a less
populated data set. Since the maturity of traded agricultural corporate bonds is shorter compared to
the maturity of whole-market corporate bonds, the results of estimating whole-market corporate bond
yields are much more stable.

However, as the maturity of traded agricultural corporate bonds increases, the stability of bond
yield estimates is expected to increase. Although the volatility of agricultural corporate bond yields
is higher than that of whole-market corporate bond yields, it is observed that both yields tend to
decline over the assessment period. Another source of differences between agricultural corporate and
whole-market corporate returns may be the liquidity premium. Whole-market corporate bonds are
trading much more actively compared to agricultural corporate bonds, which may prompt traders to
include a liquidity premium in whole-market corporate bond yields.

In addition, the figures show that there is a persistent difference between corporate and
benchmarks, reflecting the additional risk premium inherent in agricultural corporate bond yields.
However, it is difficult to determine the exact nature of these premia due to the high dispersion.

As discussed above, the three Nelson-Siegel components are clearly interpreted as short-term,
medium-term and long-term components and are the result of each element's contribution to the yield
curve.

Table 1. Yields on agricultural corporate bonds and corporate bonds in developed
countries

Yields on agricultural corporate bonds in
developed countries

Yields on corporate bonds in
developed countries

Nelson Siegel Model

beta0 = 11.422581100163988
betal = -2.879035265969747

beta2 = -11.062931224145208
tau = 5.407135482550816

Calibration Results

CONVERGENCE:
REL_REDUCTION_OF F <= FACTR*EPSMCH
Mean Squared Error 454.7210852990105

Number of Iterations 35

Nelson Siegel Model

betal = 5.518074868794588
betal = 0.19127329014302263
beta2 = -3.3221096932581773
tau = 2.141978161775085

Calibration Results

CONVERGENCE:
NORM_OF_PROJECTED_GRADIENT_<=_PGTOL
Mean Squared Error 0.05553829280086667

Number of Iterations 26

Source: author's calculations

The Beta0 value indicates that the long-term rate is higher than the benchmark, and Betal
indicates that the short-term rate is lower, even negative, thereby the Beta2 value is negative for the
parameter of interest, and for the benchmark it is negative, but significantly greater in absolute value.
Such indicators may indicate the prospect of more moderate development of the agricultural sector
than the economy as a whole.
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Table 2. Yields on ESG corporate bonds in agriculture and ESG corporate bonds in
developed countries

Yields of ESG corporate bonds in agriculture Yields on ESG corporate bonds in
bonds in developed countries developed countries

Nelson Siegel Model Nelson Siegel Model
beta0 = 4.945158820281685 beta0 = 9.141358242702415
betal = 1.2294004520692632 betal = -2.4147267262414442
beta2 = -3.534419210329447 beta2 = -6.0146392036855865
tau = 0.563566376462221 tau = 2.282340098456244
Calibration Results Calibration Results
CONVERGENCE: CONVERGENCE:
REL_REDUCTION_OF_F <= FACTR*EPSMCH REL_REDUCTION_OF_F <= FACTR*EPSMCH
Mean Squared Error 139.80736106752832 Mean Squared Error 0.8292538091917365
Number of Iterations 19 Number of Iterations 28

Source: author's calculations

The BetaO value indicates that the long-term rate is lower than the benchmark, and Betal
indicates that the short-term rate is higher, thus the Beta2 value is negative for both the parameter of
interest and the benchmark, but greater in absolute value. Such indicators indicate the prospect of more
active development of the ESG component in the agricultural sector than in the economy as a whole.

Table 3. Yields on agricultural corporate bonds and corporate bonds in developing
countries

Yields on agricultural corporate bonds in Yields on corporate bonds in
developing countries developing countries

Nelson Siegel Model Nelson Siegel Model
beta0 = 14.844989159676231 beta0 = 8.049028547916816
betal = -5.695818463438755 betal = -0.00948859617978467
beta2 = 0.0033185886645731204 beta2 = -2.4618984855110226
tau = 10.054964027831547 tau = 1.9534519313266676
Calibration Results Calibration Results
CONVERGENCE: CONVERGENCE:
REL_REDUCTION_OF F <= FACTR*EPSMCH NORM_OF_PROJECTED_GRADIENT_<= PGTOL
Mean Squared Error 5.04300936151161 Mean Squared Error 0.11460304864045184
Number of Iterations 41 Number of Iterations 25

Source: author's calculations

The BetaO value indicates that the long-term rate is significantly higher than the benchmark,
and Betal is negative in both cases, the Beta2 value for the parameter of interest is close to zero,
which indicates that there is no difference between long-term and short-term forward interest rates.
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Such indicators indicate a possible prospect of stagnation in the development of the agricultural sector

in some developing countries.

Table 4. Yields on ESG corporate bonds in agriculture and ESG corporate bonds in

developing countries

Yields on ESG corporate bonds in agriculture in
developing countries

Yields on ESG corporate bonds in
developing countries

Nelson Siegel Model

beta0 = 24.05028448649415
betal = -20.19551453590103
beta2 = -15.170154697451629
tau = 29.99983979953675

Calibration Results

CONVERGENCE:
REL_REDUCTION_OF F <= FACTR*EPSMCH
Mean Squared Error 13.828386473210342

Number of Iterations 63

Nelson Siegel Model

betaO = 0.07139261207729784
betal = 5.052629240482447e-05
beta2 = -0.0035832374963918764
tau = 1.2124504980615665

Calibration Results

CONVERGENCE:
NORM_OF_PROJECTED_GRADIENT_<= PGTOL
Mean Squared Error 1.8045963035802661e-06
Number of Iterations 12

Source: author's calculations

The value of BetaO indicates that the long-term rate is significantly higher than the benchmark,
and Betal is negative, thus the Beta2 value is negative for both the parameter of interest and the
benchmark, but much larger in absolute value. Such indicators are the result of a small number of
observations both in ESG corporate bonds in agriculture and ESG corporate bonds in developed
countries used as benchmark and cannot be interpreted correctly.

7. Conclusion

Due to the high contribution of agricultural companies to climate change and to the
development of the social sphere, companies in the agro-industrial complex are increasingly faced
with requests from owners, clients, and creditors about the need to invest in reducing ESG risks. Such
investments, as a rule, have a relatively low profitability, so agricultural companies need tools to
reduce the cost of financing. Corporate bonds, including ESG bonds, are one of the main market
instruments for financing general business development, as well as social and environmental projects.
A bond vyield curve is a curve showing the yields or interest rates on different bond issues. This
property allows the bond yield curve to be used as a forecasting and planning tool in the industry,
including in the field of ESG investing.

8. References

1. Agovino, M., Casaccia, M., Ciommi, M., Ferrara, M., & Marchesano, K. (2019). Agriculture,
climate change and sustainability: The case of EU-28. Ecological Indicators, 105, 525-543.

117



Agricultural Economics  Kond Tasorriifatuun Iqtisadiyyati - Ixonomurca cesckoro xo3siictsa - 2024, Ne 1 (45)

2. Malhi, G. S., Kaur, M., & Kaushik, P. (2021). Impact of climate change on agriculture and its
mitigation strategies: A review. Sustainability, 13(3), 1318.

3. Torquebiau, E. (Ed.). (2016). Climate change and agriculture worldwide. Springer Netherlands.

4. Giese, G., Lee, L. E., Melas, D., Nagy, Z., & Nishikawa, L. (2019). Foundations of ESG
investing: How ESG affects equity valuation, risk, and performance. The Journal of Portfolio
Management, 45(5), 69-83.

5. Drei, A., Le Guenedal, T., Lepetit, F., Mortier, V., Roncalli, T., & Sekine, T. (2019). ESG
investing in recent years: New insights from old challenges. Available at SSRN 3683469.

6. Matos, P. (2020). ESG and responsible institutional investing around the world: A critical review.

7. Naeem, M. A,, Conlon, T., & Cotter, J. (2022). Green bonds and other assets: Evidence from
extreme risk transmission. Journal of Environmental Management, 305, 114358.

8. Cerqueti, R., Ciciretti, R., Dalo, A., & Nicolosi, M. (2021). ESG investing: A chance to reduce
systemic risk. Journal of Financial Stability, 54, 100887.

9. Mastrianni, M. (2023). The Pricing of Climate and Carbon-Linked Bonds for Agricultural
Systems in Transition: Implications and Applications.

10. Ang, A., Piazzesi, M., & Wei, M. (2006). What does the yield curve tell us about GDP
growth? Journal of econometrics, 131(1-2), 359-403.

11. Wright, J. H. (2006). The yield curve and predicting recessions.

12. Bowsher, C. G., & Meeks, R. (2008). The dynamics of economic functions: modeling and
forecasting the yield curve. Journal of the American Statistical Association, 103, 1419-1437.

13. Nelson C.R., and Siegel A.F. (1987). Parsimonious Modeling of Yield Curves. The Journal of
Business. Vol. 60. No. 4. P. 473-489.

14. Hukkinen, Juhana; Virén, Matti. (1996). Assessing the forecasting performance of a
macroeconomic model, Bank of Finland Discussion Papers, No. 23/1996, ISBN 951-686-519-4,
Bank of Finland, Helsinki, https://publications.bof.fi/handle/10024/47368

15. Chinn, M., & Kucko, K. (2015). The predictive power of the yield curve across countries and
time. International Finance, 18(2), 129-156.

Ph.D. Andrey Popovic
Kond Tosorriifat: vo Qida Iqgtisadiyyati Institutu, Varsava, Polsa

Kand tasarriifati sirkatlori istiqrazlarimin galir ayrisi
sanayenin davamh inkisafimin prognozlasdirilmasi ii¢iin bir vasita kimi

Xilasa

Moagalada Sonayenin inkisafinin prognozlasdirilmast iigiin alat kimi ¢ixig edo bilan ESG
istigrazlarimin yerlasdirilmasi yolu ila kond taSarriifat sahasinda ekoloji va sosial (ESG) layihalarin
maliyyalasdirilmasi problemi nazardan kegirilir. Tadgigatda galir ayrisi qurularkan Nelson-Siegel
modeli parametrlarinin giymatlondirilmasi metodundan istifada edilib. Tahlil Ggln aqgdlarin
naticalarina asason kand tosarriifatt sirkatlorinin istigrazlarimin golirlilik nimunasindan istifada
edilib, onlarin arasinda miivafiq gostoricilori olan dord grup muoayyan edilib. Kond tasarriifan
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sirkatlorinin korporativ istigrazlarimin golirlilik ayrilarinin va har bir qrup Uzra etalonlarin tahlili
naticasinda Sanayenin inkisafi ilo bagl natica va prognoz verilib.

Acar sOzlar: kond tosorriifati, “yasil” istigrazlar, ESG istigrazlar:, golir ayrisi, istiqraz
qiymatlori, prognozlasdirma.

Kano. nayx, Annpeii Ilonosuu
HNHCTUTYT 3KOHOMHUKH CEIIbCKOT0 X035IMCTBA U IPOI0BOJIbCTBUSA, Bapiasa, [Tonpma

KpuBasi 10X01HOCTH 00/ IMTranuii ArpOKOMIIAHMU I
KAaK HHCTPYMEHT NMPOTrHO3MPOBAHUS YCTOMYHUBOr0 Pa3BUTHS OTPACIH

Pestome

B cmamve paccmampusaemcs npobrema (uHaHCUpo8aHusi IKOIOSUYECKUX U COYUATbHBIX
(ESG) npoexmos 6 cgepe cenbckozo xossticmea nocpeocmeom pasmeuwenus ESG-obnueayuil,
KOmMopbvle MOZYH CILYHCUMb UHCIPYMEHMOM NPOSHO3UPOBAHUs pa3eumus ompaciu. B uccieoosanuu
npu  NOCMPOEHUU KPUBOU OOXOOHOCMU UCHOTL3YEMCS Memood OYEeHKU napamempos mooenu
Henvcona-3ucena.  Jna  awanuza  ucnonvsosana  6vl00pka  00XOOHOCmeU — obnueayuti
CEeNbCKOXO3AUCMBEEHHBIX KOMNAHULL NO Pe3yIbmamam cOenok, cpeou KOMopvlx 6bl0eeHO Yemblpe
2pynnel ¢ coomeemcmeayiouumu Oenumapkamu. B pezynbmame ananuza Kpusblx 00X00HOCMU
KOPNOPAMUBHLIX 00IUSAYULL CeNbCKOXO3AUCMBEHHBIX KOMNAHUL U OEHUMAPKO8 OJisl KAHCOOU epYynnbl
cOenan 8bl800 U NPOZHO3 NO PA3GUMUIO OMPACIIU.

Knrwouesvie cnosa: cenvckoe xossiicmeo, «3eneuvien obaueayuu, ESG-obaueayuu, xpusas
00X00HOCMU, YeHO0Opa3oeanue 0oIu2ayull, NPOSHO3UPOBAHUE.
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