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1. Introduction

Limits agreed upon by such intergovernmental treaties as the Kyoto Protocols and European Union Directives as well as taxes are main tools of controlling the greenhouse gas (GHG) emitted pollution. The limits in question are those concerning total country emissions. as well as those imposing minimum shares of output from given technologies in total supply. In effect, the technology structure of production is a result of both adjustment behavior of the economic agents at the microeconomic level and the impact of the macroeconomic policy. This paper aims at tracing consequences of such limits on the economic growth of a small country economy. 

Following the early models for analyzing the greenhouse gas (GHG) emission impacts and climate policy effects, like Global2010 (Manne & Richels, 1992) or DICE (Nordhouse, 1994), many their modifications and particular modeling solutions has been proposed. Especially DICE model enjoys broader attention and many of its revisions has been proposed (e. g. Nordhouse & Boyer, 1999; Pizer, 1999; Keller at al., 2004). The DICE model is a dynamic growth model that relates economic activity and climate change in the global scale. Thus, the model combines both a traditional macroeconomic sector and a climate sector. In modeling the climate policy the technology change enables linking the economic growth with GHGs reduction. 

Classic approach of modeling the technology change is to consider research and development (R&D) sector (e. g. Roberts, 1964; Nahorski & Ravn, 2000), as well as such phenomena like the knowledge dissemination and spillover (e. g. Allen at al., 1977, Jaffe at al., 2002) and learning (Riahi at al., 2004). 

Only recently the problem of induced R&D has found more attention (Goulder & Schneider, 1999; Hart, 2004). In Goulder & Schneider (1999) the knowledge in the consecutive period increases as a result of R&D activity in the previous period. A cost minimizing firm chooses the optimal level of abatement and R&D in each period. In Hart (2004) a planner, a market or a regulator controls allocation of labor between the vintages and different types of research; the skilled labor is allocated between generations of capital and two forms of research, an ordinary and an environment friendly one. 

A straightforward approach is presented in Riahi at al. (2004) where over 400 technologies in 11 world regions are chosen to optimize the criterion. Costs of technologies are assumed to decrease over time as experience is gained and the learning-by-doing model, proposed by Wright (1936), is adopted. In this model the average production cost decreases exponentially with the production scale. 

In our paper we propose a different approach. The model presented in this paper is aimed at the analysis of the adjustment of a small country economy to the introduction of the rules agreed upon in the Kyoto Protocol (the term “adjustment of a small country economy to the Kyoto Protocol rules” means a change of the technology in a country, whose scale of production and emission insignificantly affects the global emission and the prices of the emission permits (this is, approximately, the case of Poland)). The role of those rules is to internalize costs of the greenhouse gas emission abatement. This aim is performed by the introduction of emission limits and emission permits as well as the trade in those permits. Trade awards countries which do not exceed the limit and enables countries with excessive emissions to buy necessary permits. The imposition of the emission limits is a stimulus for emitters to change production technology to the less polluting ones. 

Our approach to the technical progress is based on the observation that it is hardly predictable, difficult to control and considerably contributes to the uncertainty in the long-term decision making. In this paper
 research is aimed at the question: what is the technological adjustment in the long-term framework.

In order to analyze this problem we employ the one-sector macroeconomic model with three competing/coexisting production technologies. The model may be used for analysis of different scenarios of economic growth, emissions of pollutants, and ecological policy, as well as technical progress. We assume that producers choose between distinctive technologies, which correspond to distinct generations of capital: (i) the cheapest dirtiest (“old”) one, the least capital intensive, (ii) a more expensive one being more capital intensive but less polluting, (iii) the cleanest but the most expensive one. 

The model used in the analysis is an optimizing one. It describes the behavior of the economic agents having perfect knowledge about the future and explicit and identical goal functions. The constraints are related to the production technology as well as social and political aspects of the economic policy: the minimum consumption rate, maximum debt to GDP rate, etc. 

The analysis consists in two steps. In the first step the steady state of the economy is being analyzed, which is determined on the basis of the assumptions that the economy achieves the emission limit, as well as that there is no technical progress. The determination of that steady state is easy as the parameters considered are available and in the framework of the mid-term analysis the technical change can be omitted. However, in the long-term the technical progress cannot be ignored - the technological parameters change making it necessary to include an element of uncertainty. In order to deal with that uncertainty the different simulation scenarios are considered. These scenarios are differed with respect to different assumptions describing evolution of the emission permits, emission limits, availability of resources and rates of the technical progress affecting particular technology parameters. 

2. Model

Output Qt in the year t is determined by the following equation:

Qt = Q(1)t + Q(2)t + Q(3)t ,




(1)

where Q(1)t denotes output produced in the year t with capital representing the first technology, Q(2)t denotes output produced in the year t with capital representing the second technology, and Q(3)t denotes output produced in the year t with capital representing the third technology.

Outputs Q(1)t , Q(2)t and Q(3) t are determined by the following equations:

Q(1)t = (1)* K(1)t  





(2)

Q(2)t =  (2)* K(2)t





(3)

Q(3)t =  (3)* K(3)t





(4)

where (1)denotes the productivity of capital in the first technology, (2) denotes the productivity of capital in the second technology and  (3) denotes the productivity of capital in the third technology, while K(1)t stands for the stock of the first technology capital at the beginning of the year t, K(2)t stands for the stock of the second technology capital at the beginning of the year t and K(3)t stands for the stock of the third technology capital at the beginning of the year. 

Changes in the capitals representing three technologies are described, respectively, by the following equations:

K(1)t+1 = K(1)t + I(1)t – ( K(1)t = (1– () K(1)t + I(1)t, 


(5)

K(2)t+1 = K(2)t + I(2)t – ( K(2)t = (1– () K(2)t + I(2)t,


(6)

K(3)t+1 = K(3)t + I(3)t – ( K(3)t = (1– () K(3)t + I(3)t,


(7)

where I(1)t, I(2)t and I(3)t denote investment in the capital representing respectively three technologies considered, coefficient ( stands for the depreciation rate. Expressions (K(1)t, (K(2)t and (K(3)t denote depreciation of three categories of capital, respectively.

Output is accompanied by emission Et, which is a function of the unit emission coefficients (1), (2), and (3) associated respectively with the outputs Q(1)t , Q(2)t and Q(3)t:

Et = (1) Q(1)t + (2) Q(2)t  (3) Q(3)t



(8)

Each country is being allocated with the prescribed emission limit. It is assumed that the international regulatory body sets the initial emission limit 
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for the year t0 and the percentage emission reduction (  with regard to that initial value. The evolution of the emission limit is determined by the following relationship:

Nt = 
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(9)

where r denotes the rate of decrease of the emission limit. One can notice that Nt converges to 
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Benefit/cost from sale/purchase of unused limits is presented by the following expression:

Pt (Nt – Et ) 




(10)

where Pt stands for the price of the emission permit in the year t. 

Disposable product is determined as the output corrected by the gains/expenditures from the trade in unused limits 

Yt = Qt + Pt (Nt – Et ). 



(11)

Consumption Ct in the year t is determined as a residual:

Ct = Yt – It .




(12)

Equations from (1) through (12) are the equality constraints. The model includes also the following inequality constraints.

Minimum consumption (a social stability requirement):

Ct ≥ cmin Yt, 




(13)

where cmin is the minimum admissible consumption rate.

Minimum investment (simple reproduction):

It ≥ Kt-1 





(14)

Minimum share qmin of the output based on the third technology in total output:
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(15)

The aim of the decisions made in years t, t = t0+1,..,t0+T, is maximization of the discounted sum of disposable products:

max {S = 
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(16)

with respect to:

· Investment I(1)t in the first technology in the years t, t = t0+1,…,t0+T 

· Investment I(2)t in the second technology in the years t, t = t0+1,…,t0+T
· Investment I(3)t in the third technology in the years t, t = t0+1,…,t0+T
3. Simulation results and conclusions

Meeting the emission limits is inevitable and with no technical progress is only the question of time. The graph presented in Fig.1 shows how fast an economy meets the emission limit which is an impediment to growth. The rising curves represent the unrestricted output growth rate r equal respectively 1%, 3%, 5 % and 7% per year.
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Source: own computations.
Fig. 1. Hitting the emission ceiling in different time due to the different growth rates.

In all scenarios it was assumed that in the starting period the economy uses economically the most efficient technology, however the most polluting one. In the Polish case this technology is based on energy generated by burning the fossil fuel (coal). The alternative technology considered is economically less efficient, however considerably less polluting. In the Polish case this technology is based on the nuclear energy. The third technology considered is associated with the mix of the ecological ones, namely hydro, wind etc. The latter technology is economically inefficient, even allowing for the environment taxes and subsidies (also because of unreliability of certain technologies). Therefore the use of the third technology is imposed on the economy by the requirement for the minimum 20% share of that technology in total output at the end of a priori determined time-period. 
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Fig. 2. Investment in technologies 1, 2 i 3.

The investments in three technologies presented in Fig. 2 show that the most polluting technology is abandoned from the very beginning of the simulation period: no means are directed into that technology. 

As in the performed simulations no technical progress has been assumed, the economy evolves until it achieves the steady state, as it was shown in Gadomski, Nahorski (2006). The leveled-out investments in technologies two and three in Fig. 2 correspond to the steady state investment rates. An imperative to meet the end point constraints concerning the share of the third technology in the total output as well as the highest capital intensity of that technology requires much effort, which is expressed by the volatility of the investment in that technology. 

The changing technology structure of production can be observed in Fig. 3. Output from the capital representing first technology steadily decreases with declining stock of that capital. Investments in technology two and three converge to the relevant levels of the steady state. 
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Source: own computations.

Fig. 3. Output from technology 1, 2 and 3.
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Technological conversion is not only the technical endeavor but large scale social and political operations which can encounter discontent and resistance having different forms. This factor is, to a certain extent, being accounted for in the form of the constraint (13) which does not allow the consumption rate to fell below 80% of GDP. It should be noted in Fig. 4 that during the initial period the consumption assumes the lowest acceptable values. Later on, similarly to other variables, consumption converges to the steady state value.

Source: own computations.

Fig. 4. Consumption.

Simulation results show that while the investment (and consequently technology structure of investment) stabilizes and achieves steady state level after ten years; it takes much longer for the fixed assets stocks to converge to the steady state. Due to the inertial behavior of the fixed assets after ten years without investment in the technology 1, the share of output from that technology accounts for 1/3 of total output, Fig.3. Consistently, it takes consumption longer to assume the steady state. One should notice that conversion was performed thanks to the consumption assuming the minimum values during first five years. 
The above results lead directly to the conclusion that under the assumption of no technical progress the zero economic growth is inevitable. This dismal result can, however, be relaxed by accounting for the technical progress. 

Assuming that in the long-run the technical changes diminish the values of the coefficient of the capital intensity of production, the emission limit becomes less restrictive constraint. Trajectories presented in Fig. 5 show time of hitting the emission limit as a function of the output growth rate and the rate of the technical progress rate PT.
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Fig. 5. Time of hitting the emission limit. Constant growth r and technical progress rates (PT) in a single technology. 

It can be concluded from the above considerations that the imposition of the greenhouse gases emission limits can be an effective way of enforcing technology conversion, however at the danger of slowing down the economic growth to a halt. The latter can be circumvented by the effects of technical progress.  

The time factor is crucial. In Polish case the benefits from the trade can be wasted if no technology conversion is started and the gains are not directed into investment. 
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� This paper is a continuation of an earlier study, Gadomski & Nahorski (2005).
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2824.1996350535

218.1348159222
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2416.4794126651

220.5247047281

250

2008.4007069559

222.7353518735

250

1599.9904041749

224.780200483



WYKRESY

		

				q		d		a		P		e		cmin		N0		n		TN		r		max M/Y		average repayment period

				1		0.075		0.5		0.06		1		0.7		2500		0%		3		0.05		0.6		2

				1		0.1		0.5		0.06		1		0.7		3000		0.1		10		0.05

				1.0563765736				0.4917098446				0.164

				kapitał w 2005r., mld zł

				1,827

		produkcja globalna w 2005r., mld zł

				1,930

		PKB w 2005 r., mld zł

				981

		emisja CO2 w 2004 r., mln ton

				316.7

		inwestycje w 2005 r., mld zł

				131

		konsumpcja w 2005 r., mld zł

				795



ton na tysiąc zł PG
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585.3463675781

613.3665138977

143.084752652

579.1817306641

839.6960125429
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212.7580025388

250

3231.5323079057

215.5511523484

250

2824.1996350535
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2752.9856738451
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2874.015364645

2500
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2500
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2500
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2500
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Dt

Bilans wymiany

0

-75

-191.25

-371.4375

-650.728125

-1083.62859375

-1533.62859375

-2049.9273117187

-2690.2000681641

-3440.2000681641

-4190.2000681641

-3728.0545512891

-2978.0545512891

-2228.0545512891

-1478.0545512891

-728.0545512891

21.9454487109



		rok		t		Kt		Qt		Ynt		Yt		Dt		Limit		Et		It		Mt		Xt		Ct		CMIN		Czdysk		Imax		Imin		max M		max X		stopa wzrostu		E(1%)		E(2%)		E(3%)		E(4%)		E(5%)		E(6%)		E(7%)				E(r = 3%, PT = 1%)				E(r = 3%, PT = 2%)				E(r = 3%, PT = 3%)

		2005		0		1,827								0																										3.0%

		2006		1		1,882		1,930		965		965		0		350		317		192		0		0		773		676		736		290		137		579		579				317		317		317		317		317		317		317				317				317				316.7

		2007		2		1,938		1,988		994		994		0		350		326		198		0		0		796		696		1,459		298		141		596		596				320		323		326		329		333		336		339				323				320				316.7

		2008		3		1,996		2,048		1,024		1,024		0		350		336		204		0		0		820		717		2,167		307		145		614		614				323		329		336		343		349		356		363				329				323				316.7

		2009		4		2,056		2,109		1,054		1,054		0		350		346		210		0		0		845		738		2,862		316		150		633		633				326		336		346		356		367		377		388				336				326				316.7

		2010		5		2,118		2,172		1,086		1,086		0		350		356		216		0		0		870		760		3,544		326		154		652		652				330		343		356		370		385		400		415				343				329				316.7

		2011		6		2,182		2,237		1,119		1,119		0		350		367		222		0		0		896		783		4,213		336		159		671		671				333		350		367		385		404		424		444				349				333				316.7

		2012		7		2,247		2,305		1,152		1,152		0		350		378		229		0		0		923		807		4,869		346		164		691		691				336		357		378		401		424		449		475				356				336				316.7

		2013		8		2,314		2,374		1,187		1,187		0		350		390		236		0		0		951		831		5,513		356		169		712		712				340		364		390		417		446		476		509				363				339				316.7

		2014		9		2,384		2,445		1,222		1,222		0		350		401		243		0		0		979		856		6,144		367		174		733		733				343		371		401		433		468		505		544				370				342				316.7

		2015		10		2,455		2,518		1,259		1,259		0		350		413		250		0		0		1,009		881		6,763		378		179		755		755				346		378		413		451		491		535		582				378				346				316.7

		2016		11		2,529		2,594		1,297		1,297		0		350		426		258		0		0		1,039		908		7,371		389		184		778		778				350		386		426		469		516		567		623				385				349				316.7

		2017		12		2,605		2,672		1,336		1,336		0		350		438		266		0		0		1,070		935		7,967		401		190		801		801				353		394		438		488		542		601		667				393				353				316.7

		2018		13		2,683		2,752		1,376		1,376		0		350		452		274		0		0		1,102		963		8,551		413		195		826		826				357		402		452		507		569		637		713				401				356				316.7

		2019		14		2,764		2,834		1,417		1,417		0		350		465		282		0		0		1,135		992		9,125		425		201		850		850				360		410		465		527		597		675		763				409				360				316.7

		2020		15		2,846		2,919		1,460		1,460		0		350		479		290		0		0		1,169		1,022		9,687		438		207		876		876				364		418		479		548		627		716		817				417				363				316.7

		2021		16		2,932		3,007		1,503		1,503		0		350		493		299		0		0		1,205		1,052		10,239		451		213		902		902				368		426		493		570		658		759		874				425				367				316.7

														ROK		ID		NAZWA ŹRÓDŁA		EMISJA		JEDNOSTKA		ZANIECZYSZCZENIE		KOMENTARZ

																						[NA ROK]

														2003		Total		Ogółem		293,178		Gg		CO2

														2002		Total		Ogółem		257,577		Gg		CO2

														2001		Total		Ogółem		264,205		Gg		CO2

														2000		Total		Ogółem		271,718		Gg		CO2

														1999		Total		Ogółem		286,233		Gg		CO2

														1998		Total		Ogółem		307,630		Gg		CO2

														1997		Total		Ogółem		321,105		Gg		CO2

														1996		Total		Ogółem		329,914		Gg		CO2

														1995		Total		Ogółem		305,292		Gg		CO2

														1994		Total		Ogółem		329,635		Gg		CO2

														1993		Total		Ogółem		322,954		Gg		CO2

														1992		Total		Ogółem		330,776		Gg		CO2

														1991		Total		Ogółem		324,202		Gg		CO2

														1990		Total		Ogółem		336,034		Gg		CO2

														1989		Total		Ogółem		472,028		Gg		CO2		Inwentaryzowane po raz pierwszy w 2006

														1988		Total		Ogółem		494,886		Gg		CO2		Rekalkulowane w 2006 (było 441879,00 Gg)
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		2019		2019		2019		2019		2019		2019		2019		2019
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426.2365027473
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758.9899797547
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MODEL

		t		Kt		Qt		Ynt		Yt		Dt		Nt		Et		It		Mt		Xt		Ct		CMIN		Czdysk		Imax		Imin		max M		max X

		0		1500								0

		1		1,538		1,500		750		675		-75		2,500		1,500		150		0		75		525		525		500		150		113		450		450

		2		1,572		1,538		769		694		-191		2,500		1,538		150		0		116		544		538		993		156		115		461		461

		3		1,604		1,572		786		711		-371		2,500		1,572		150		0		180		561		550		1,478		161		118		472		472

		4		1,634		1,604		802		727		-651		2,500		1,604		150		0		279		577		561		1,953		166		120		481		481

		5		1,661		1,634		817		742		-1,084		2,500		1,634		150		0		433		592		572		2,417		170		123		490		490

		6		1,908		1,661		831		977		-1,534		2,500		1,661		371		0		450		606		581		2,869		395		125		498		498

		7		2,350		1,908		954		1,281		-2,050		2,500		1,908		585		0		516		696		668		3,363		613		143		572		572

		8		2,753		2,350		1,175		1,662		-2,690		2,500		2,350		579		0		640		1,083		823		4,096		840		176		705		705

		9		2,797		2,753		1,376		2,106		-3,440		2,500		2,753		250		0		750		1,856		964		5,292		1,143		206		826		826

		10		2,837		2,797		1,398		2,540		-4,190		2,500		2,797		250		0		750		2,290		979		6,699		1,562		210		839		839

		11		2,874		2,837		1,418		4,185		-3,728		2,500		2,837		250		462		0		3,935		993		8,999		3,192		213		851		851

		12		2,908		2,874		1,437		4,237		-2,978		2,500		2,874		250		750		0		3,987		1,006		11,220		3,232		216		862		862

		13		2,940		2,908		1,454		3,842		-2,228		2,500		2,908		250		750		0		3,592		1,018		13,125		2,824		218		873		873

		14		2,970		2,940		1,470		3,446		-1,478		2,500		2,940		250		750		0		3,196		1,029		14,739		2,416		221		882		882

		15		2,997		2,970		1,485		3,048		-728		2,500		2,970		250		750		0		2,798		1,039		16,085		2,008		223		891		891

		16		3,022		2,997		1,499		2,649		22		2,500		2,997		250		750		0		2,399		1,049		17,184		1,600		225		899		899

								18,422		33,523				40,000		36,843				4,212		4,190		29,237				111,009

														12,500		13,610				1,212		2,140

														P (N - S E)						S (M-X)

														-67						-928		22

																						-22
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WYKRESY

		

				q		d		a		P		e		cmin		N0		n		TN		r		max M/Y		average repayment period

				1		0.075		0.5		0.06		1		0.7		2500		0%		3		0.05		0.6		2

				1		0.1		0.5		0.06		1		0.7		3000		0.1		10		0.05

				1.0563765736				0.4917098446				0.164

				kapitał w 2005r., mld zł

				1,827

		produkcja globalna w 2005r., mld zł

				1,930

		PKB w 2005 r., mld zł

				981

		emisja CO2 w 2004 r., mln ton

				316.7

		inwestycje w 2005 r., mld zł

				131

		konsumpcja w 2005 r., mld zł

				795



ton na tysiąc zł PG
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		rok		t		Kt		Qt		Ynt		Yt		Dt		Limit		Et		It		Mt		Xt		Ct		CMIN		Czdysk		Imax		Imin		max M		max X		stopa wzrostu		E(r = 1%)		E(r = 2%)		E(r = 3%)		E(r = 4%)		E(r = 5%)		E(r = 6%)		E(r = 7%)				E(r = 3%, TP = 1%)				E(r = 3%, TP = 2%)				E(r = 3%, TP = 3%)

		2005		0		1,827								0																										3.0%

		2006		1		1,882		1,930		965		965		0		350		317		192		0		0		773		676		736		290		137		579		579				317		317		317		317		317		317		317				317				317				316.7

		2007		2		1,938		1,988		994		994		0		350		326		198		0		0		796		696		1,459		298		141		596		596				320		323		326		329		333		336		339				323				320				316.7

		2008		3		1,996		2,048		1,024		1,024		0		350		336		204		0		0		820		717		2,167		307		145		614		614				323		329		336		343		349		356		363				329				323				316.7

		2009		4		2,056		2,109		1,054		1,054		0		350		346		210		0		0		845		738		2,862		316		150		633		633				326		336		346		356		367		377		388				336				326				316.7

		2010		5		2,118		2,172		1,086		1,086		0		350		356		216		0		0		870		760		3,544		326		154		652		652				330		343		356		370		385		400		415				343				329				316.7

		2011		6		2,182		2,237		1,119		1,119		0		350		367		222		0		0		896		783		4,213		336		159		671		671				333		350		367		385		404		424		444				349				333				316.7

		2012		7		2,247		2,305		1,152		1,152		0		350		378		229		0		0		923		807		4,869		346		164		691		691				336		357		378		401		424		449		475				356				336				316.7

		2013		8		2,314		2,374		1,187		1,187		0		350		390		236		0		0		951		831		5,513		356		169		712		712				340		364		390		417		446		476		509				363				339				316.7

		2014		9		2,384		2,445		1,222		1,222		0		350		401		243		0		0		979		856		6,144		367		174		733		733				343		371		401		433		468		505		544				370				342				316.7

		2015		10		2,455		2,518		1,259		1,259		0		350		413		250		0		0		1,009		881		6,763		378		179		755		755				346		378		413		451		491		535		582				378				346				316.7

		2016		11		2,529		2,594		1,297		1,297		0		350		426		258		0		0		1,039		908		7,371		389		184		778		778				350		386		426		469		516		567		623				385				349				316.7

		2017		12		2,605		2,672		1,336		1,336		0		350		438		266		0		0		1,070		935		7,967		401		190		801		801				353		394		438		488		542		601		667				393				353				316.7

		2018		13		2,683		2,752		1,376		1,376		0		350		452		274		0		0		1,102		963		8,551		413		195		826		826				357		402		452		507		569		637		713				401				356				316.7

		2019		14		2,764		2,834		1,417		1,417		0		350		465		282		0		0		1,135		992		9,125		425		201		850		850				360		410		465		527		597		675		763				409				360				316.7

		2020		15		2,846		2,919		1,460		1,460		0		350		479		290		0		0		1,169		1,022		9,687		438		207		876		876				364		418		479		548		627		716		817				417				363				316.7

		2021		16		2,932		3,007		1,503		1,503		0		350		493		299		0		0		1,205		1,052		10,239		451		213		902		902				368		426		493		570		658		759		874				425				367				316.7

														ROK		ID		NAZWA ŹRÓDŁA		EMISJA		JEDNOSTKA		ZANIECZYSZCZENIE		KOMENTARZ

																						[NA ROK]

														2003		Total		Ogółem		293,178		Gg		CO2

														2002		Total		Ogółem		257,577		Gg		CO2

														2001		Total		Ogółem		264,205		Gg		CO2

														2000		Total		Ogółem		271,718		Gg		CO2

														1999		Total		Ogółem		286,233		Gg		CO2

														1998		Total		Ogółem		307,630		Gg		CO2

														1997		Total		Ogółem		321,105		Gg		CO2

														1996		Total		Ogółem		329,914		Gg		CO2

														1995		Total		Ogółem		305,292		Gg		CO2

														1994		Total		Ogółem		329,635		Gg		CO2

														1993		Total		Ogółem		322,954		Gg		CO2

														1992		Total		Ogółem		330,776		Gg		CO2

														1991		Total		Ogółem		324,202		Gg		CO2

														1990		Total		Ogółem		336,034		Gg		CO2

														1989		Total		Ogółem		472,028		Gg		CO2		Inwentaryzowane po raz pierwszy w 2006

														1988		Total		Ogółem		494,886		Gg		CO2		Rekalkulowane w 2006 (było 441879,00 Gg)
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OPIS

		

				Model:

				1. Dostępne trzy technologie (1. tradycyjna, ekonomicznie efektywniejsza, lecz brudniejsza,  2. czystsza, lecz droższa, oraz 3. najczystsza niekonkurencyjna)/

				2 Skończony horyzont 15 lat (ograniczenie narzucone przez EXCEL)

				3. Brak międzyokresowego przesuwania środków (korzyści ze sprzedaży pozwoleń zasilają produkt do poci ąłu w tym samym okresie).





MODEL

		t				Kt		K1t		K2t		K3t		Qt		Q1		Q2		Q3		Ynt		Yt		Ydiscount		Bt		Nt		Et		I		I1		I2		I3		Ct		CMIN		Czdysk		IMAX		Imin		Q3/Q

		0		2005		1827		1,827		0		0

		1		2006		2027		1,781		110		136		1,930		1,930		0		0		981		981		981		0		320		317		245		0		110		136		736		736		701		245		46		386

		2		2007		2237		1,737		139		361		2,054		1,882		104		68		1044		1044		1975		0		320		320		261		0		32		229		783		783		710		261		51		411

		3		2008		2454		1,693		161		600		2,147		1,835		132		181		1092		1092		2966		0		320		320		273		0		25		247		819		819		707		273		56		429

		4		2009		2678		1,651		176		851		2,242		1,789		153		300		1139		1139		3950		0		320		320		285		0		19		266		855		855		703		285		61		448

		5		2010		2908		1,610		184		1,114		2,337		1,744		167		425		1188		1188		4927		0		320		320		297		0		12		284		891		891		698		297		67		467

		6		2011		3008		1,570		259		1,179		2,432		1,701		175		557		1236		1236		5895		0		320		320		173		0		79		94		1063		927		793		309		73		486

		7		2012		3045		1,530		365		1,150		2,494		1,658		246		590		1268		1268		6841		-0		320		320		112		0		112		0		1155		951		821		317		75		499

		8		2013		3081		1,492		468		1,121		2,538		1,617		347		575		1290		1290		7758		-0		320		320		112		0		112		0		1178		968		797		323		76		508

		9		2014		3116		1,455		568		1,093		2,581		1,576		445		561		1312		1312		8646		-0		320		320		112		0		112		0		1200		984		773		328		77		516

		10		2015		3151		1,418		667		1,066		2,623		1,537		540		547		1333		1333		9506		-0		320		320		112		0		112		0		1221		1000		750		333		78		525

		11		2016		3214		1,383		746		1,085		2,664		1,498		633		533		1354		1354		10337		-0		320		320		142		0		96		46		1212		1016		709		339		79		533

		12		2017		3275		1,348		824		1,103		2,712		1,461		709		542		1379		1379		11143		0		320		320		142		0		96		46		1237		1034		689		345		80		542

		13		2018		3336		1,315		899		1,122		2,759		1,424		783		552		1402		1402		11924		0		320		320		142		0		96		46		1260		1052		668		351		82		552

		14		2019		3394		1,282		973		1,139		2,804		1,389		854		561		1425		1425		12680		-0		320		320		142		0		96		46		1283		1069		648		356		83		561

		15		2020		3451		1,250		1,045		1,156		2,848		1,354		924		570		1448		1448		13411		-0		320		320		142		0		96.2		45.7		1306		1086		628		362		85		570

		16		2021		3507		1,218		1,115		1,173		2,891		1,320		993		578		1470		1470		14118		0		320		320		142		0		96		46		1328		1102		608		367		86		578

		17		2022		3561		1,188		1,184		1,190		2,933		1,287		1,059		587		1491		1491		14801		0		320		320		142		0		96		46		1349		1118		589		373		88		587

		18		2023		3614		1,158		1,250		1,206		2,974		1,255		1,124		595		1512		1512		15460		0		320		320		142		0		96		46		1370		1134		569		378		89		595

		19		2024		3666		1,129		1,315		1,221		3,014		1,224		1,188		603		1532		1532		16097		0		320		320		142		0		96		46		1390		1149		550		383		90		603

		20		2025		3716		1,101		1,379		1,236		3,053		1,193		1,249		611		1552		1552		16711		0		320		320		142		0		96		46		1410		1164		531		388		92		611

		21		2026		3765		1,074		1,440		1,251		3,091		1,163		1,310		618		1571		1571		17303		0		320		320		142		0		96		46		1429		1178		513		393		93		618

		22		2027		3813		1,047		1,501		1,266		3,128		1,134		1,368		626		1590		1590		17874		0		320		320		142		0		96		46		1448		1192		495		397		94		626

		23		2028		3860		1,021		1,559		1,280		3,164		1,106		1,425		633		1608		1608		18424		0		320		320		142		0		96		46		1466		1206		477		402		95		633

		24		2029		3905		995		1,617		1,293		3,199		1,078		1,481		640		1626		1626		18953		0		320		320		142		0		96		46		1484		1220		460		407		96		640

		25		2030		3949		970		1,672		1,307		3,234		1,051		1,536		647		1644		1644		19463		0		320		320		142		0		96		46		1502		1233		443		411		98		647

		26		2031		3993		946		1,727		1,320		3,267		1,025		1,589		653		1661		1661		19953		0		320		320		142		0		96		46		1519		1245		427		415		99		653

		27		2032		4035		922		1,780		1,333		3,300		999		1,640		660		1677		1677		20425		0		320		320		142		0		96		46		1535		1258		411		419		100		660

		28		2033		4076		899		1,832		1,345		3,331		974		1,691		666		1693		1693		20878		0		320		320		142		0		96		46		1551		1270		396		423		101		666

		29		2034		4116		877		1,882		1,357		3,362		950		1,740		672		1709		1709		21314		0		320		320		142		0		96		46		1567		1282		381		427		102		672

		30		2035		4155		855		1,931		1,369		3,393		926		1,788		679		1724		1724		21733		0		320		320		142		0		96		46		1582		1293		366		431		103		679

		31		2036		4193		833		1,979		1,380		3,422		903		1,835		684		1739		1739		22136		0		320		320		142		0		96		46		1597		1305		352		435		104		684

		32		2037		4230		813		2,026		1,392		3,451		880		1,880		690		1754		1754		22522		0		320		320		142		0		96		46		1612		1316		338		439		105		690

		33		2038		4266		792		2,072		1,402		3,479		858		1,925		696		1768		1768		22893		0		320		320		142		0		96		46		1626		1326		325		442		106		696



koniec okresu



MODEL

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011

		2012		2012

		2013		2013

		2014		2014

		2015		2015

		2016		2016

		2017		2017

		2018		2018

		2019		2019

		2020		2020

		2021		2021



Nt

Et

320

316.7

320

320

320

320

320

320

320

320

320

320

320

320.0000000188

320

320.0000000116

320

320.0000000367

320

320.0000000286
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320.000000034
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320
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320

320.000000112
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320.0000000069
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319.9999997381



PARAMETRY
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		0		0		0
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		0		0		0

		1		1		1

		2		2		2

		3		3		3

		4		4		4

		5		5		5

		6		6		6

		7		7		7

		8		8		8

		9		9		9

		10		10		10

		11		11		11

		12		12		12

		13		13		13

		14		14		14

		15		15		15

		16		16		16



K1t

K2t

K3t

1827

0

0

1781.3250002041

109.8659452913

135.5820545046

1736.7918752549

139.0133368339

361.2944882557

1693.3720785189

161.0095575426

599.6681957727

1651.0377765862

175.9844047654

850.5262451084

1609.7618321809

184.0640563701

1113.6971930031

1569.5177863763

258.9347789825

1179.3586404676

1530.2798417745

364.7421110284

1149.8746744559

1492.022845852

467.9042600662

1121.1278075945

1454.7222749649

568.4873545881

1093.0996124046

1418.3542180908

666.5558725632

1065.7721220945

1382.8953626385

746.1325761416

1084.8421065979

1348.3229785726

823.7198635782

1103.4353386887

1314.6149041083

899.367469493

1121.5637425663

1281.7495315056

973.1238835066

1139.2389327664

1249.7057932179

1045.036384468

1156.4722442621

1218.4631483875

1115.1510750136

1173.2747243061



		2005		2005		2005

		2006		2006		2006

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011

		2012		2012		2012

		2013		2013		2013

		2014		2014		2014

		2015		2015		2015

		2016		2016		2016

		2017		2017		2017

		2018		2018		2018

		2019		2019		2019

		2020		2020		2020

		2021		2021		2021



I1

I2

I3

lata

mld zł

0.0000002041

109.8659452913

135.5820545046

0.0000000559

31.894040175

229.1019851137

0.0000001453

25.4715541295

247.4060697234

0.0000000303

19.0000861614

265.84975423

0.0000000093

12.4792617238

284.4341040225

0

79.4723240217

93.5038772895

0.0000000576

112.2807015205

0

0.0000001218

112.2807018135

0

0.0000002592

112.2807010236

0

0

112.2807018398

0

0

96.2406003925

45.7142875558

0

96.2406018401

45.7142847557

0

96.2406025042

45.7142873449

0

96.240600751

45.7142837643

0

96.2405980491

45.7142848148

0

96.2406001572

45.7142861506



		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011

		2012		2012

		2013		2013

		2014		2014

		2015		2015

		2016		2016

		2017		2017

		2018		2018

		2019		2019

		2020		2020

		2021		2021



konsumpcja

min konsumpcja

735.75

735.75

782.9880760338

782.9880760338

818.6328719946

818.6328719946

854.549521265

854.549521265

890.7400972668

890.7400972668

1063.299384201

927.2066891341

1155.2267943898

950.6306219767

1177.7567231319

967.528068801

1199.7234048306

984.0030795867

1221.1409179878

1000.066214872

1212.3488080048

1015.7277719663

1236.5815203708

1033.9023052249

1260.208410341

1051.6224751426

1283.2446375398

1068.8996415463

1305.7049537657

1085.7448774725

1327.6037560043

1102.1689817223



		

				q1		q2		q3		d		a		P		e1		e2		e3		cmin		N0		n		TN		r

				1.0563765736		0.95		0.5		0.025		0.4917098446		0.06		0.1640932642		0.075		0.05		0.75		320		0%		3		0.05

				1		0.95		0.9		0.1		0.5		0.06		1		0.9		0.75		0.7		350		0.1		10		0.05

				k1		k2		k3

		k		0.9466321244		1.0526315789		2

		e		0.1640932642		0.075		0.05

				e1		e2		e3

																				st. ustalony

				kapitał w 2005r., mld zł																K1		K2		K3

				1,827																0		3850		1829

		produkcja globalna w 2005r., mld zł										Q1*		Q2*		Q3*				Q		Q2		Q3

				1,930								1950		4267		6400				4571		3657		914

		PKB w 2005 r., mld zł										Y1*		Y2*		Y3*				Y		Y2		Y3

				981								991		2169		3253				2324		1859		465

		emisja CO2 w 2004 r., mln ton										E1*		E2*		E3*

				316.7

		inwestycje w 2005 r., mld zł																		I		I2		I3

				131																142		96.2		45.7

		konsumpcja w 2005 r., mld zł

				795																2182



Produkcyjność kapitału, technologia 1

Produkcyjność kapitału, technologia 2

Produkcyjność kapitału, technologia 3

Kapitałochłonność, technologia 1

Kapitałochłonność, technologia 2

Kapitałochłonność, technologia 3

Kapitałochłonność

Emisyjność



		0

		0

		0



e

kapitałochłonność k

emisyjność e

0

0

0




_1241952125.xls
Wykres3

		2005		2005

		2006		2006

		2007		2007

		2008		2008

		2009		2009

		2010		2010

		2011		2011

		2012		2012

		2013		2013

		2014		2014

		2015		2015

		2016		2016

		2017		2017

		2018		2018

		2019		2019

		2020		2020

		2021		2021



consumption

minimum consumption

years

billion
PLN

735.75

735.75

782.9880760338

782.9880760338

818.6328719946

818.6328719946

854.549521265

854.549521265

890.7400972668

890.7400972668

1063.299384201

927.2066891341

1155.2267943898

950.6306219767

1177.7567231319

967.528068801

1199.7234048306

984.0030795867

1221.1409179878

1000.066214872

1212.3488080048

1015.7277719663

1236.5815203708

1033.9023052249

1260.208410341

1051.6224751426

1283.2446375398

1068.8996415463

1305.7049537657

1085.7448774725

1327.6037560043

1102.1689817223



OPIS

		

				Model:

				1. Dostępne trzy technologie (1. tradycyjna, ekonomicznie efektywniejsza, lecz brudniejsza,  2. czystsza, lecz droższa, oraz 3. najczystsza niekonkurencyjna)/

				2 Skończony horyzont 15 lat (ograniczenie narzucone przez EXCEL)

				3. Brak międzyokresowego przesuwania środków (korzyści ze sprzedaży pozwoleń zasilają produkt do poci ąłu w tym samym okresie).





MODEL

		t				Kt		K1t		K2t		K3t		Qt		Q1t		Q2t		Q3t		Ynt		Yt		Ydiscount		Bt		Nt		Et		I		I1		I2		I3		Ct		CMIN		Czdysk		IMAX		Imin		Q3/Q

		0		2005		1827		1,827		0		0

		1		2006		2027		1,781		110		136		1,930		1,930		0		0		981		981		981		0		320		317		245		0		110		136		736		736		701		245		46		386

		2		2007		2237		1,737		139		361		2,054		1,882		104		68		1044		1044		1975		0		320		320		261		0		32		229		783		783		710		261		51		411

		3		2008		2454		1,693		161		600		2,147		1,835		132		181		1092		1092		2966		0		320		320		273		0		25		247		819		819		707		273		56		429

		4		2009		2678		1,651		176		851		2,242		1,789		153		300		1139		1139		3950		0		320		320		285		0		19		266		855		855		703		285		61		448

		5		2010		2908		1,610		184		1,114		2,337		1,744		167		425		1188		1188		4927		0		320		320		297		0		12		284		891		891		698		297		67		467

		6		2011		3008		1,570		259		1,179		2,432		1,701		175		557		1236		1236		5895		0		320		320		173		0		79		94		1063		927		793		309		73		486

		7		2012		3045		1,530		365		1,150		2,494		1,658		246		590		1268		1268		6841		-0		320		320		112		0		112		0		1155		951		821		317		75		499

		8		2013		3081		1,492		468		1,121		2,538		1,617		347		575		1290		1290		7758		-0		320		320		112		0		112		0		1178		968		797		323		76		508

		9		2014		3116		1,455		568		1,093		2,581		1,576		445		561		1312		1312		8646		-0		320		320		112		0		112		0		1200		984		773		328		77		516

		10		2015		3151		1,418		667		1,066		2,623		1,537		540		547		1333		1333		9506		-0		320		320		112		0		112		0		1221		1000		750		333		78		525

		11		2016		3214		1,383		746		1,085		2,664		1,498		633		533		1354		1354		10337		-0		320		320		142		0		96		46		1212		1016		709		339		79		533

		12		2017		3275		1,348		824		1,103		2,712		1,461		709		542		1379		1379		11143		0		320		320		142		0		96		46		1237		1034		689		345		80		542

		13		2018		3336		1,315		899		1,122		2,759		1,424		783		552		1402		1402		11924		0		320		320		142		0		96		46		1260		1052		668		351		82		552

		14		2019		3394		1,282		973		1,139		2,804		1,389		854		561		1425		1425		12680		-0		320		320		142		0		96		46		1283		1069		648		356		83		561

		15		2020		3451		1,250		1,045		1,156		2,848		1,354		924		570		1448		1448		13411		-0		320		320		142		0		96.2		45.7		1306		1086		628		362		85		570

		16		2021		3507		1,218		1,115		1,173		2,891		1,320		993		578		1470		1470		14118		0		320		320		142		0		96		46		1328		1102		608		367		86		578

		17		2022		3561		1,188		1,184		1,190		2,933		1,287		1,059		587		1491		1491		14801		0		320		320		142		0		96		46		1349		1118		589		373		88		587

		18		2023		3614		1,158		1,250		1,206		2,974		1,255		1,124		595		1512		1512		15460		0		320		320		142		0		96		46		1370		1134		569		378		89		595

		19		2024		3666		1,129		1,315		1,221		3,014		1,224		1,188		603		1532		1532		16097		0		320		320		142		0		96		46		1390		1149		550		383		90		603

		20		2025		3716		1,101		1,379		1,236		3,053		1,193		1,249		611		1552		1552		16711		0		320		320		142		0		96		46		1410		1164		531		388		92		611

		21		2026		3765		1,074		1,440		1,251		3,091		1,163		1,310		618		1571		1571		17303		0		320		320		142		0		96		46		1429		1178		513		393		93		618

		22		2027		3813		1,047		1,501		1,266		3,128		1,134		1,368		626		1590		1590		17874		0		320		320		142		0		96		46		1448		1192		495		397		94		626

		23		2028		3860		1,021		1,559		1,280		3,164		1,106		1,425		633		1608		1608		18424		0		320		320		142		0		96		46		1466		1206		477		402		95		633

		24		2029		3905		995		1,617		1,293		3,199		1,078		1,481		640		1626		1626		18953		0		320		320		142		0		96		46		1484		1220		460		407		96		640

		25		2030		3949		970		1,672		1,307		3,234		1,051		1,536		647		1644		1644		19463		0		320		320		142		0		96		46		1502		1233		443		411		98		647

		26		2031		3993		946		1,727		1,320		3,267		1,025		1,589		653		1661		1661		19953		0		320		320		142		0		96		46		1519		1245		427		415		99		653

		27		2032		4035		922		1,780		1,333		3,300		999		1,640		660		1677		1677		20425		0		320		320		142		0		96		46		1535		1258		411		419		100		660

		28		2033		4076		899		1,832		1,345		3,331		974		1,691		666		1693		1693		20878		0		320		320		142		0		96		46		1551		1270		396		423		101		666

		29		2034		4116		877		1,882		1,357		3,362		950		1,740		672		1709		1709		21314		0		320		320		142		0		96		46		1567		1282		381		427		102		672

		30		2035		4155		855		1,931		1,369		3,393		926		1,788		679		1724		1724		21733		0		320		320		142		0		96		46		1582		1293		366		431		103		679

		31		2036		4193		833		1,979		1,380		3,422		903		1,835		684		1739		1739		22136		0		320		320		142		0		96		46		1597		1305		352		435		104		684

		32		2037		4230		813		2,026		1,392		3,451		880		1,880		690		1754		1754		22522		0		320		320		142		0		96		46		1612		1316		338		439		105		690

		33		2038		4266		792		2,072		1,402		3,479		858		1,925		696		1768		1768		22893		0		320		320		142		0		96		46		1626		1326		325		442		106		696
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				q1		q2		q3		d		a		P		e1		e2		e3		cmin		N0		n		TN		r

				1.0563765736		0.95		0.5		0.025		0.4917098446		0.06		0.1640932642		0.075		0.05		0.75		320		0%		3		0.05

				1		0.95		0.9		0.1		0.5		0.06		1		0.9		0.75		0.7		350		0.1		10		0.05

				k1		k2		k3

		k		0.9466321244		1.0526315789		2

		e		0.1640932642		0.075		0.05

				e1		e2		e3

																				st. ustalony

				kapitał w 2005r., mld zł																K1		K2		K3

				1,827																0		3850		1829

		produkcja globalna w 2005r., mld zł										Q1*		Q2*		Q3*				Q		Q2		Q3

				1,930								1950		4267		6400				4571		3657		914

		PKB w 2005 r., mld zł										Y1*		Y2*		Y3*				Y		Y2		Y3

				981								991		2169		3253				2324		1859		465

		emisja CO2 w 2004 r., mln ton										E1*		E2*		E3*

				316.7

		inwestycje w 2005 r., mld zł																		I		I2		I3

				131																142		96.2		45.7

		konsumpcja w 2005 r., mld zł

				795																2182
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OPIS

		

				Model:

				1. Dostępne trzy technologie (1. tradycyjna, ekonomicznie efektywniejsza, lecz brudniejsza,  2. czystsza, lecz droższa, oraz 3. najczystsza niekonkurencyjna)/

				2 Skończony horyzont 15 lat (ograniczenie narzucone przez EXCEL)

				3. Brak międzyokresowego przesuwania środków (korzyści ze sprzedaży pozwoleń zasilają produkt do poci ąłu w tym samym okresie).





MODEL

		t				Kt		K1t		K2t		K3t		Qt		Q1t		Q2t		Q3t		Ynt		Yt		Ydiscount		Bt		Nt		Et		I		I1		I2		I3		Ct		CMIN		Czdysk		IMAX		Imin		Q3/Q

		0		2005		1827		1,827		0		0

		1		2006		2027		1,781		110		136		1,930		1,930		0		0		981		981		981		0		320		317		245		0		110		136		736		736		701		245		46		386

		2		2007		2237		1,737		139		361		2,054		1,882		104		68		1044		1044		1975		0		320		320		261		0		32		229		783		783		710		261		51		411

		3		2008		2454		1,693		161		600		2,147		1,835		132		181		1092		1092		2966		0		320		320		273		0		25		247		819		819		707		273		56		429

		4		2009		2678		1,651		176		851		2,242		1,789		153		300		1139		1139		3950		0		320		320		285		0		19		266		855		855		703		285		61		448

		5		2010		2908		1,610		184		1,114		2,337		1,744		167		425		1188		1188		4927		0		320		320		297		0		12		284		891		891		698		297		67		467

		6		2011		3008		1,570		259		1,179		2,432		1,701		175		557		1236		1236		5895		0		320		320		173		0		79		94		1063		927		793		309		73		486

		7		2012		3045		1,530		365		1,150		2,494		1,658		246		590		1268		1268		6841		-0		320		320		112		0		112		0		1155		951		821		317		75		499

		8		2013		3081		1,492		468		1,121		2,538		1,617		347		575		1290		1290		7758		-0		320		320		112		0		112		0		1178		968		797		323		76		508

		9		2014		3116		1,455		568		1,093		2,581		1,576		445		561		1312		1312		8646		-0		320		320		112		0		112		0		1200		984		773		328		77		516

		10		2015		3151		1,418		667		1,066		2,623		1,537		540		547		1333		1333		9506		-0		320		320		112		0		112		0		1221		1000		750		333		78		525

		11		2016		3214		1,383		746		1,085		2,664		1,498		633		533		1354		1354		10337		-0		320		320		142		0		96		46		1212		1016		709		339		79		533

		12		2017		3275		1,348		824		1,103		2,712		1,461		709		542		1379		1379		11143		0		320		320		142		0		96		46		1237		1034		689		345		80		542

		13		2018		3336		1,315		899		1,122		2,759		1,424		783		552		1402		1402		11924		0		320		320		142		0		96		46		1260		1052		668		351		82		552

		14		2019		3394		1,282		973		1,139		2,804		1,389		854		561		1425		1425		12680		-0		320		320		142		0		96		46		1283		1069		648		356		83		561

		15		2020		3451		1,250		1,045		1,156		2,848		1,354		924		570		1448		1448		13411		-0		320		320		142		0		96.2		45.7		1306		1086		628		362		85		570

		16		2021		3507		1,218		1,115		1,173		2,891		1,320		993		578		1470		1470		14118		0		320		320		142		0		96		46		1328		1102		608		367		86		578

		17		2022		3561		1,188		1,184		1,190		2,933		1,287		1,059		587		1491		1491		14801		0		320		320		142		0		96		46		1349		1118		589		373		88		587

		18		2023		3614		1,158		1,250		1,206		2,974		1,255		1,124		595		1512		1512		15460		0		320		320		142		0		96		46		1370		1134		569		378		89		595

		19		2024		3666		1,129		1,315		1,221		3,014		1,224		1,188		603		1532		1532		16097		0		320		320		142		0		96		46		1390		1149		550		383		90		603

		20		2025		3716		1,101		1,379		1,236		3,053		1,193		1,249		611		1552		1552		16711		0		320		320		142		0		96		46		1410		1164		531		388		92		611

		21		2026		3765		1,074		1,440		1,251		3,091		1,163		1,310		618		1571		1571		17303		0		320		320		142		0		96		46		1429		1178		513		393		93		618

		22		2027		3813		1,047		1,501		1,266		3,128		1,134		1,368		626		1590		1590		17874		0		320		320		142		0		96		46		1448		1192		495		397		94		626

		23		2028		3860		1,021		1,559		1,280		3,164		1,106		1,425		633		1608		1608		18424		0		320		320		142		0		96		46		1466		1206		477		402		95		633

		24		2029		3905		995		1,617		1,293		3,199		1,078		1,481		640		1626		1626		18953		0		320		320		142		0		96		46		1484		1220		460		407		96		640

		25		2030		3949		970		1,672		1,307		3,234		1,051		1,536		647		1644		1644		19463		0		320		320		142		0		96		46		1502		1233		443		411		98		647

		26		2031		3993		946		1,727		1,320		3,267		1,025		1,589		653		1661		1661		19953		0		320		320		142		0		96		46		1519		1245		427		415		99		653

		27		2032		4035		922		1,780		1,333		3,300		999		1,640		660		1677		1677		20425		0		320		320		142		0		96		46		1535		1258		411		419		100		660

		28		2033		4076		899		1,832		1,345		3,331		974		1,691		666		1693		1693		20878		0		320		320		142		0		96		46		1551		1270		396		423		101		666

		29		2034		4116		877		1,882		1,357		3,362		950		1,740		672		1709		1709		21314		0		320		320		142		0		96		46		1567		1282		381		427		102		672

		30		2035		4155		855		1,931		1,369		3,393		926		1,788		679		1724		1724		21733		0		320		320		142		0		96		46		1582		1293		366		431		103		679

		31		2036		4193		833		1,979		1,380		3,422		903		1,835		684		1739		1739		22136		0		320		320		142		0		96		46		1597		1305		352		435		104		684

		32		2037		4230		813		2,026		1,392		3,451		880		1,880		690		1754		1754		22522		0		320		320		142		0		96		46		1612		1316		338		439		105		690

		33		2038		4266		792		2,072		1,402		3,479		858		1,925		696		1768		1768		22893		0		320		320		142		0		96		46		1626		1326		325		442		106		696
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				q1		q2		q3		d		a		P		e1		e2		e3		cmin		N0		n		TN		r

				1.0563765736		0.95		0.5		0.025		0.4917098446		0.06		0.1640932642		0.075		0.05		0.75		320		0%		3		0.05
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		k		0.9466321244		1.0526315789		2
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				1,827																0		3850		1829
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				316.7
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