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Abstract 

The h-index is a recent but already quite popular way of measuring research quality and 
quantity. However, it discounts highly-cited papers. The g-index corrects for this, but it is 
sensitivity to the number of never-cited papers. Besides, h- or g-index-based rankings 
have a large number of ties. Therefore, this paper introduces two new indices, and tests 
their performance for the 100 most prolific economists. A researcher has a t-number (f-
number) of t (f) if t (f) is the largest number for which it holds that she has t (f) 
publications for which the geometric (harmonic) average number of citations is at least t 
(f). The new indices overcome the shortcomings of the old indices. 
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1. Introduction 

A researcher has a h-index of h if h is the highest number for which holds that she has h 
publications that are cited at least h times (Hirsch, 2005). Research quantity and quality 
are measured with a single, simple index, that has taken the world of research assessment 
by storm. The appeal of the h-index is intuitive. To increase your h-number, you need 
more and better papers. 



There is one shortcoming of the h-index, and one drawback. The shortcoming is that it is 
a measure of lifetime achievement. Therefore, normalised values have been proposed that 
adjust for the stage of career (Egghe, 2007; Sidiropoulos et al., 2007). The drawback is 
that the h-index is determined by the number of citations of a single paper. Joe Stiglitz 
has the highest h-number in the dataset used in this paper. It is 53, as he has 53 papers 
that are cited at least 53 times. However, 3 of his papers are cited more than 1,000 times. 
The h-index ignores this, even though prizes are won with a few exceptional papers. 

Therefore, Egghe (2006) and Jin (2006) independently introduced the g-index. A 
researcher has a g-index of g if g is the highest number for which holds that she has g 
publications that are cited at least g times on average. 

The problem with the g-index is that the same as with all arithmetic averages: It ignores 
the distribution of citations. A researcher with one highly-cited paper, perhaps written 
with a co-author, and a large number of unremarkable publications would still have a 
high g-number. Jin et al. (2007) therefore introduce the r-index, which is the product of 
the square roots of g and h. Here, I propose a different solution, namely to use the 
harmonic and the geometric averages rather than the arithmetic one. 

I test these ideas with data for the 100 most prolific economists. Section 2 presents the 
data and makes the definitions rigorous. Section 3 discusses the results. Section 4 
concludes. 

 

2. Data and Methods 
The 100 most prolific economists were identified from IDEAS/REPEC, using the 
“number of distinct works” in May 2007.1 As IDEAS/REPEC still has only a poor 
coverage of citations, publication and citation data for these 100 economists were 
downloaded from the ISI Web of Science. See Table A1. 

The h-index solves 

(1)  max hh
c h≥

where ci is a series of publications, denoted by their number of citations, in declining 
order. Both ci and h are natural numbers; see Ruane and Tol (forthcoming) for a rational 
h-index. The h-index is not larger than the number of cited publication. Papers that are 
cited at least h times, are said to be in the h-core (Liang, 2006). 

The g-index solves 

(2) 2
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The first formulation is due to Egghe (2006), 

the second to Jin (2006). The average number of citations is a real number, but the 
number of papers is a natural number and therefore the g-number is natural too. The g-
index is not larger than the number of publications, but may be larger than the number of 
cited publication. 

 
1 See http://ideas.repec.org/top/top.person.dnbworks.html for the latest ranking. 
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The f-index, here introduced, solves 

(3) 
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The f-index is not larger than the number of cited publications, as the harmonic means 
goes to zero at the point where the number of citations goes to zero. As with the h-index, 
the least-cited paper is the most important one, but any citation to any paper in f-core 
increases the f-index. 

The t-index, here introduced, solves 

(4) ( )
1

1 1

1max exp ln max
tt

t
i it ti i

c t c
t = =
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The t-index shares many of its properties with the f-index. However, the first partial 
derivative of the harmonic mean is proportional to c-2, while the first partial derivative is 
the geometric mean is proportional to c-1/t. In both cases, an additional citation to a not-
so-often cited paper counts more than an additional citation to an often-cited paper. 
However, this effect is stronger in case of the harmonic mean. The f-index is more 
egalitarian than the t-index. Furthermore, the t-index is more egalitarian than the g-index, 
and f-index is less egalitarian than the h-index. The following relationship holds 

(5)  h f t g≤ ≤ ≤

One can also graphically solve the above indices. Rank the publications in the number of 
citations. Plot the number of citations, or the respective averages for the first n papers. 
Plot the rank. The index is where the lines cross, rounded down. Figure 1 illustrates this 
for the publications of Joe Stiglitz. 

 

3. Results 
Figure 2 plots the g-, f- and t-indices against the h-index. Table A1 has the numbers. 
Clearly, there is a strong correlation between the indices. Table 1 confirms this. It shows 
the rank correlation. For completeness, the ranks based on the number of publications, the 
number of citations, and the average number of citations per paper is also added, as is the 
r-index for completeness. The rank correlation between the indices is 96% or higher. 
With citations or citations per paper, the rank correlation is 87% or higher. Only the 
ranking based on the number of papers stands out: The rank correlation may be as low as 
59%. Therefore, the various indices do add information about research quality relative to 
publication and citation numbers, but they add little information relative to one another. 

The added value of the g-, f- and t-indices therefore does not lie in a different overall 
ranking. The details of the ranking are different, however. The h-index produces a large 
number of ties: 86 out of 100 economists are tied with at least one other person. The g-
index improves on this, but only slightly: there are 77 ties. The f-index does much better 
with 46 ties, and the t-index is best with 40 ties. Because of the non-linearity of the 
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harmonic and geometric means, the f- and t-indices are more sensitive to small 
differences between researchers. 

Above, I noted that the g-index is not constrained by the number of cited papers. This 
holds for 3 of the 100 economists: Robert Barro, Robert Engle, and James Poterba. For 
each of these, it is true that if they publish one more paper, their g-index automatically 
increases by 1, regardless of whether that paper is ever cited; indeed their g-number is 
constrained by the number of publication. In fact, Engle’s g-number is 10 greater than his 
number of cited papers, and for Barro the gap is 14. Poterba has no papers that are 
uncited. The h-, f- and t-indices not have this problem, by construction. 

 

4. Conclusion 

I propose two alternatives to the h-index. Like the h-index, both alternatives have the 
advantage that research quantity and quality are combined in a single number. Unlike the 
g-index proposed earlier, the indices proposed here are constrained by the number of 
cited papers. Furthermore, the new indices have more discriminatory power than the h- 
and g-indices. However, the broad ranking of researchers is by and large the same for the 
four alternative indices. Computing all four indices adds work but no insight. 

That leaves the choice between the f- and the t-index. The t-index has more 
discriminatory power, but that may be true only for the particular set of researchers 
assessed here. Both indices are maximum if every paper is cited the same number of 
times, but the f-index deviates much faster from this maximum than does the t-index. As 
a few papers get cited much more than others, it seems reasonable not to place too much 
weight on the distribution of citations. This argument favours the t-index, but admittedly 
this is a matter of taste. 
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Table 1. Rank correlations. 

 c c/p h g f t r 

p 0.662 0.294 0.650 0.592 0.645 0.633 0.624 

c  0.893 0.970 0.990 0.977 0.985 0.991 

c/p   0.867 0.925 0.880 0.898 0.907 

h    0.960 0.994 0.989 0.985 

g     0.971 0.983 0.990 

f      0.997 0.990 

t       0.995 
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Figure 1. The number of citations per paper by Joe Stiglitz, the arithmetic, geometric, and 
harmonic averages of the n most cited papers, and the citation rank. 
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Figure 2. The g-, f-, and t-index as a function of the h-index. 
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Table A1. The number of the papers, cited papers and citations; the average number of 
citations per paper; and the h-, g-, f-, t- and r-numbers of the 100 most prolific 
economists according to IDEAS/REPEC in May 2007. The economists are ordered 
according to the number of publications counted in IDEAS/REPEC. 

citations h Name papers cited cit/par g f t r 
Joseph E. Stiglitz 190 183 13565 71.4 53 113 75 85 77
Peter C. B. Phillips 160 128 7405 46.3 34 85 45 55 54
Stephen J Turnovsky 169 150 1972 11.7 24 33 30 31 28
Martin Shubik 149 103 1205 8.1 17 32 24 27 23
Barry Julian Eichengreen 101 78 800 7.9 15 24 20 21 19
Martin S. Feldstein 186 164 5473 29.4 40 69 56 60 53
M Hashem Pesaran 92 85 2361 25.7 25 46 35 39 34
Sebastian Edwards 78 63 1202 15.4 18 33 24 27 24
John Whalley 130 92 1335 10.3 17 33 22 25 24
Jean-Jacques Laffont 160 135 2838 17.7 29 48 38 42 37
Bruno S. Frey 140 123 2216 15.8 27 42 35 38 34
Richard B. Freeman 96 80 2757 28.7 27 51 39 43 37
Dermot James Hayes 62 39 635 10.2 13 24 18 20 18
Werner Gueth 79 48 853 10.8 11 28 15 18 18
Jason Shogren 154 119 1360 8.8 19 30 25 27 24
James J. Heckman 138 116 10081 73.1 41 100 57 66 64
David A. Peel 189 121 769 4.1 11 21 16 18 15
Christopher F Baum 28 15 104 3.7 5 9 7 8 7
Jeffrey Alexander Frankel 69 62 2125 30.8 24 45 32 36 33
Bruce Alan Babcock 40 34 449 11.2 14 19 18 18 16
Jean Tirole 120 112 5068 42.2 46 69 60 63 56
William Poole 44 27 551 12.5 8 23 12 14 14
Andrew Hughes Hallett 27 17 60 2.2 5 6 5 6 5
Laurence J. Kotlikoff 58 49 1370 23.6 18 36 25 28 25
James Poterba 12 12 250 20.8 8 12 11 12 10
J. Scott Armstrong 74 65 2146 29.0 19 45 25 29 29
Carl Chiarella 55 29 162 2.9 7 11 9 10 9
John C. Quiggin 119 94 1217 10.2 16 32 21 23 23
Helen H. Jensen 26 16 99 3.8 7 9 8 9 8
Mark P. Taylor 99 91 1815 18.3 24 40 31 34 31
Alan B. Krueger 67 62 3024 45.1 27 54 38 42 38
Lawrence H Summers 110 96 5644 51.3 39 74 53 60 54
Wolfgang Karl Haerdle 86 74 2057 23.9 24 43 33 36 32
Clive W. J. Granger 136 104 8792 64.6 36 93 50 59 58
Christian S. Gourieroux 56 45 1075 19.2 14 32 20 24 21
John Christopher Beghin 39 26 153 3.9 8 10 9 9 9
Marcel Boyer 39 31 243 6.2 8 13 11 12 10
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Robin W. Boadway 68 61 778 11.4 15 24 20 22 19
Jere Richard Behrman 113 99 1617 14.3 24 34 30 32 29
Ronald MacDonald 92 69 696 7.6 14 23 19 20 18
Michael McAleer 123 87 708 5.8 15 23 18 19 19
Joshua Aizenman 64 50 364 5.7 10 16 13 14 13
Bennett McCallum 83 69 1706 20.6 24 39 31 34 31
Paul A. Samuelson 204 152 4848 23.8 33 66 46 52 47
Lars E. O. Svensson 94 84 2397 25.5 23 46 37 40 33
Richard J. Arnott 73 67 1311 18.0 22 34 28 30 27
Olivia S. Mitchell 35 25 442 12.6 14 20 18 19 17
David F. Hendry 93 82 3534 38.0 26 58 36 42 39
Rudiger Dornbusch 96 71 2552 26.6 22 50 29 34 33
Andrei Shleifer 111 107 10022 90.3 52 100 70 79 72
Stephen P. Jenkins 56 49 628 11.2 14 23 19 20 18
David Neumark 94 78 1444 15.4 20 34 27 29 26
David M Newbery 53 44 642 12.1 12 24 17 19 17
Robert F. Engle 83 73 10373 125.0 32 83 45 55 52
Robert J. Barro 97 83 9501 97.9 40 97 55 65 62
Daniel L Thornton 35 26 219 6.3 7 14 8 9 10
Jeffrey Marc Wooldridge 39 30 765 19.6 13 27 18 20 19
Andre de Palma 92 71 1203 13.1 19 32 26 28 25
Ngo Van Long 94 56 319 3.4 9 14 12 13 11
Philippe Michel 86 60 398 4.6 10 17 13 14 13
David B. Audretsch 81 68 1851 22.9 19 42 26 31 28
Richard S.J. Tol 64 48 525 8.2 13 21 18 19 17
Robert D. Tollison 182 137 1412 7.8 18 31 24 26 24
Philip Hans Franses 142 105 695 4.9 14 19 17 18 16
Daron Acemoglu 59 54 1559 26.4 22 39 29 32 29
David Matthew Levinson 41 24 142 3.5 7 10 8 9 8
Bruce D. Smith 114 89 1129 9.9 18 28 23 25 22
W Kip Viscusi 163 146 3394 20.8 31 51 43 46 40
Stephen M. Miller 76 57 586 7.7 12 22 17 19 16
Thomas J. Sargent 84 76 3516 41.9 27 58 38 44 40
Murray C. Kemp 129 98 917 7.1 16 25 21 23 20
Alberto Alesina 72 61 2832 39.3 27 53 37 42 38
Carl Walsh 52 44 605 11.6 12 23 16 18 17
Michael David Bordo 63 45 400 6.3 9 18 14 15 13
James Tobin 103 63 3133 30.4 22 55 30 35 35
David A. Hennessy 61 28 196 3.2 6 12 9 10 8
Myrna Wooders 45 37 458 10.2 11 20 16 17 15
Andrew Rose 64 56 1476 23.1 22 37 28 32 29
William A. Brock 60 53 1904 31.7 21 43 29 34 30
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Frederick (Rick) van der Ploeg 80 68 567 7.1 12 19 16 17 15
John M. Hartwick 66 52 1335 20.2 15 36 20 23 23
Stijn Claessens 42 34 568 13.5 13 22 16 18 17
Rik Hafer 40 32 304 7.6 10 15 12 13 12
Daniel Hamermesh 103 80 1219 11.8 18 31 26 28 24
William Arnold Barnett 58 39 920 15.9 18 29 23 25 23
Ray C. Fair 59 54 1586 26.9 21 39 28 31 29
Jaime A.P. de Melo 52 48 398 7.7 10 16 14 15 13
Lester Ingber 52 41 1266 24.3 19 35 24 27 26
Eric S. Maskin 74 70 3169 42.8 28 55 39 44 39
Walter Erwin Diewert 62 57 2195 35.4 20 46 28 33 30
Stephen John Nickell 78 70 2467 31.6 25 48 35 39 35
Timothy J. Besley 62 54 1390 22.4 22 36 28 31 28
Olivier Blanchard 75 64 3566 47.5 28 59 39 45 41
Eric Ghysels 59 46 669 11.3 15 24 20 22 19
Gilles Saint-Paul 34 23 338 9.9 9 18 12 14 13
Avinash Kamalakar Dixit 91 84 3891 42.8 27 61 37 43 41
Walter Bossert 69 56 415 6.0 11 16 14 15 13
Philip Arestis 62 40 237 3.8 8 12 10 11 10
Ping Wang 52 42 371 7.1 10 17 13 14 13
John Roemer 77 60 648 8.4 15 22 20 21 18
 

 11



Working Papers 

Research Unit Sustainability and Global Change 

Hamburg University and Centre for Marine and Atmospheric Science 
 
Tol, R.S.J. (2007), Of the h-Index and its Alternatives: An Application to the 100 Most Prolific Economists, FNU-146 (submitted) 
Yohe, G.W. and R.S.J. Tol (2007), Precaution and a Dismal Theorem: Implications for Climate Policy and Climate Research, FNU-
145 (submitted) 
Tol, R.S.J. (2007), The Social Cost of Carbon: Trends, Outliers and Catastrophes, FNU-144 (submitted) 
Tol, R.S.J. (2007), The Matthew Effect Defined and Tested for the 100 Most Prolific Economists, FNU-143 (submitted) 
Berrittella, M., K. Rehdanz, R.S.J. Tol and J. Zhang (2007), The Impact of Trade Liberalisation on Water Use: A Computable General 
Equilibrium Analysis, FNU-142 (submitted) 
Lyons, S., K. Mayor and R.S.J. Tol (2007), Convergence of Consumption Patterns during Macroeconomic Transition: A Model of 
Demand in Ireland and the OECD, FNU-141 (submitted) 
Osmani, D. and R.S.J. Tol (2007), Towards Farsightedly Stable International Environmental Agreements, FNU-140 (submitted) 
Rehdanz, K. and S. Stöwhase (2007), Cost Liability and Residential Space Heating Expenditures of Welfare Recipients in Germany, 
FNU-139 (submitted) 
Schleupner, C. and P.M. Link (2007), Potential impacts on bird habitats in Eiderstedt (Schleswig-Holstein) caused by agricultural 
land use changes, FNU-138 (submitted) 
Link, P.M. and C. Schleupner (2007), Agricultural land use changes in Eiderstedt: historic developments and future plans, FNU-137 
(submitted) 
Anthoff, D., R.J. Nicholls and R.S.J. Tol (2007), Global Sea Level Rise and Equity Weighting, FNU-136 (submitted) 
Schleupner, C. (2007), Wetland Distribution Modelling for Optimal Land Use Options in Europe, FNU-135 (submitted) 
Mayor, K. and R.S.J. Tol (2007), The Impact of the EU-US Open Skies Agreement on International Travel and Carbon Dioxide 
Emissions, FNU-134 (forthcoming, Journal of Air Transport Management) 
Schneider, U.A., M. Obersteiner, and E. Schmid (2007), Agricultural adaptation to climate policies and technical change, FNU-133 
(submitted)  
Lychnaras, V. and U.A. Schneider (2007), Dynamic Economic Analysis of Perennial Energy Crops - Effects of the CAP Reform on 
Biomass Supply in Greece, FNU-132 (submitted)  
Mayor, K. and R.S.J. Tol (2007), The Impact of the UK Aviation Tax on Carbon Dioxide Emissions and Visitor Numbers, FNU-131 
(forthcoming, Transport Policy) 
Ruane, F. and R.S.J. Tol (2007), Refined (Successive) h-indices: An Application to Economics in the Republic of Ireland, FNU-130 
(forthcoming, Scientometrics) 
Yohe, G.W., R.S.J. Tol and D. Murphy (2007), On Setting Near-Term Climate Policy as the Dust Begins the Settle: The Legacy of the 
Stern Review, FNU-129 (Energy & Environment, 18 (5), 621-633) 
Maddison, D.J. and K. Rehdanz (2007), Happiness over Space and Time, FNU-128 (submitted). 
Anthoff, D. and R.S.J. Tol (2007), On International Equity Weights and National Decision Making on Climate Change, FNU-127 
(submitted). 
de Bruin, K.C., R.B. Dellink and R.S.J. Tol (2007), AD-DICE: An Implementation of Adaptation in the DICE Model, FNU-126 
(submitted). 
Tol, R.S.J. and G.W. Yohe (2007), The Stern Review: A Deconstruction, FNU-125 (submitted). 
Keller, K., L.I. Miltich, A. Robinson and R.S.J. Tol (2007), How Overconfident Are Current Projections of Anthropogenic Carbon 
Dioxide Emissions?, FNU-124 (submitted, Energy Journal). 
Cowie, A., U.A. Schneider and L. Montanarella (2006), Potential synergies between existing multilateral environmental agreements 
in the implementation of Land Use, Land Use Change and Forestry activities, FNU-123 (submitted) 
Kuik, O.J., B. Buchner, M. Catenacci, A. Goria, E. Karakaya and R.S.J. Tol (2006), Methodological Aspects of Recent Climate 
Change Damage Cost Studies, FNU-122 (submitted, Climate Policy) 
Anthoff, D., C. Hepburn and R.S.J. Tol (2006), Equity Weighting and the Marginal Damage Costs of Climate Change, FNU-121 
(submitted) 
Tol, R.S.J. (2006), The Impact of a Carbon Tax on International Tourism, FNU-120 (Transportation Research D: Transport and the 
Environment, 12 (2), 129-142). 
Rehdanz, K. and D.J. Maddison (2006), Local Environmental Quality and Life Satisfaction in Germany, FNU-119 (forthcoming, 
Ecological Economics) 
Tanaka, K., R.S.J. Tol, D. Rokityanskiy, B.C. O’Neill and M. Obersteiner (2006), Evaluating Global Warming Potentials as 
Historical Temperature Proxies: An Application of ACC2 Inverse Calculation, FNU-118 (submitted, Climatic Change) 
Berrittella, M., K. Rehdanz and R.S.J. Tol (2006), The Economic Impact of the South-North Water Transfer Project in China: A 
Computable General Equilibrium Analysis, FNU-117 (submitted) 

 12



Tol, R.S.J. (2006), Why Worry about Climate Change? A Research Agenda, FNU-116 (submitted) 
Hamilton, J.M. and R.S.J. Tol (2006), The Impact of Climate Change on Tourism in Germany, the UK and Ireland: A Simulation 
Study, FNU-115 (Regional Environmental Change, 7 (3), 161-172) 
Schwoon, M., F. Alkemade, K. Frenken and M.P. Hekkert (2006), Flexible transition strategies towards future well-to-wheel chains: 
an evolutionary modelling approach, FNU-114 (submitted). 
Ronneberger, K., L. Criscuolo, W. Knorr and R.S.J. Tol (2006), KLUM@LPJ: Integrating dynamic land-use decisions into a dynamic 
global vegetation and crop growth model to assess the impacts of a changing climate. A feasibility study for Europe, FNU-113 
(submitted) 
Schwoon, M. (2006), Learning-by-doing, Learning Spillovers and the Diffusion of Fuel Cell Vehicles, FNU-112 (submitted). 
Strzepek, K.M., G.W. Yohe, R.S.J. Tol and M. Rosegrant (2006), The Value of the High Aswan Dam to the Egyptian Economy, FNU-
111 (submitted, Ecological Economics). 
Schwoon, M. (2006), A Tool to Optimize the Initial Distribution of Hydrogen Filling Stations, FNU-110 (Transportation Research D: 
Transport and the Environment, 12 (2), 70-82). 
Tol, R.S.J., K.L. Ebi and G.W. Yohe (2006), Infectious Disease, Development, and Climate Change: A Scenario Analysis, FNU-109 
(forthcoming, Environment and Development Economics). 
Lau, M.A. (2006), An analysis of the travel motivation of tourists from the People’s Republic of China, FNU-108 (submitted). 
Lau, M.A. and R.S.J. Tol (2006), The Chinese are coming – An analysis of the preferences of Chinese holiday makers at home and 
abroad, FNU-107 (submitted, Tourism Management). 
Röckmann, C., R.S.J. Tol, U.A. Schneider, and M.A. St.John (2006), Rebuilding the Eastern Baltic cod stock under environmental 
change - Part II: The economic viability of a marine protected area. FNU-106 (submitted) 
Ronneberger, K., M. Berrittella, F. Bosello and R.S.J. Tol (2006), KLUM@GTAP: Introducing biophysical aspects of land-use 
decisions into a general equilibrium model. A coupling experiment, FNU-105 (submitted). 
Link, P.M. and Tol, R.S.J. (2006), Economic impacts on key Barents Sea fisheries arising from changes in the strength of the Atlantic 
thermohaline circulation, FNU-104 (submitted). 
Link, P.M. and Tol, R.S.J. (2006), The Economic Impact of a Shutdown of the Thermohaline Circulation: An Application of FUND, 
FNU-103 (submitted, Climatic Change). 
Tol, R.S.J. (2006), Integrated Assessment Modelling, FNU-102 (submitted). 
Tol, R.S.J. (2006), Carbon Dioxide Emission Scenarios for the USA, FNU-101 (forthcoming, Energy Policy). 
Tol, R.S.J., S.W. Pacala and R.H. Socolow (2006), Understanding Long-Term Energy Use and Carbon Dioxide Emissions in the USA, 
FNU-100 (submitted). 
Sesabo, J.K, H. Lang and R.S.J. Tol (2006), Perceived Attitude and Marine Protected Areas (MPAs) establishment: Why households’ 
characteristics matters in Coastal resources conservation initiatives in Tanzania, FNU-99 (submitted). 
Tol, R.S.J. (2006), The Polluter Pays Principle and Cost-Benefit Analysis of Climate Change: An Application of FUND, FNU-98 
(submitted) 
Tol, R.S.J. and G.W. Yohe (2006), The Weakest Link Hypothesis for Adaptive Capacity: An Empirical Test, FNU-97 (Global 
Environmental Change, 17, 218-227) 
Berrittella, M., K. Rehdanz, R.Roson and R.S.J. Tol (2005), The Economic Impact of Water Pricing: A Computable General 
Equilibrium Analysis, FNU-96 (submitted, Water Policy) 
Sesabo, J.K. and R. S. J. Tol (2005), Technical Efficiency and Small-scale Fishing Households in Tanzanian coastal Villages: An 
Empirical Analysis, FNU-95 (submitted) 
Lau, M.A. (2005), Adaptation to Sea-level Rise in the People’s Republic of China – Assessing the Institutional Dimension of 
Alternative Organisational Frameworks, FNU-94 (submitted) 
Berrittella, M., A.Y. Hoekstra, K. Rehdanz, R. Roson and R.S.J. Tol (2005), The Economic Impact of Restricted Water Supply: A 
Computable General Equilibrium Analysis, FNU-93 (Water Research, 42, 1799-1813) 
Tol, R.S.J. (2005), Europe’s Long Term Climate Target: A Critical Evaluation, FNU-92 (Energy Policy, 35 (1), 424-434) 
Hamilton, J.M. (2005), Coastal Landscape and the Hedonic Price of Accommodation, FNU-91 (Ecological Economics, 62 (3-4), 594-
602) 
Hamilton, J.M., D.J. Maddison and R.S.J. Tol (2005), Climate Preferences and Destination Choice: A Segmentation Approach, FNU-
90 (submitted) 
Zhou, Y. and R.S.J. Tol (2005), Valuing the Health Impacts from Particulate Air Pollution in Tianjin, FNU-89 (submitted) 
Röckmann, C. (2005), International Cooperation for Sustainable Fisheries in the Baltic Sea, FNU-88 (forthcoming, in 
Ehlers,P./Lagoni,R. (Eds.): International Maritime Organisations and their Contribution towards a Sustainable Marine 
Development.) 
Ceronsky, M., D. Anthoff, C. Hepburn and R.S.J. Tol (2005), Checking the price tag on catastrophe: The social cost of carbon under 
non-linear climate response FNU-87 (submitted, Climatic Change) 
Zandersen, M. and R.S.J. Tol (2005), A Meta-analysis of Forest Recreation Values in Europe, FNU-86 (submitted, Journal of Forest 
Economics) 
Heinzow, T., R.S.J. Tol and B. Brümmer (2005), Offshore-Windstromerzeugung in der Nordsee -eine ökonomische und ökologische 
Sackgasse? FNU-85 (Energiewirtschaftliche Tagesfragen, 56 (3), 68-73) 

 13

mailto:KLUM@GTAP


Röckmann, C., U.A. Schneider, M.A. St.John, and R.S.J. Tol (2005), Rebuilding the Eastern Baltic cod stock under environmental 
change - a preliminary approach using stock, environmental, and management constraints, FNU-84 (Natural Resources Modelling, 
20 (2), 223-262) 
Tol, R.S.J. and G.W. Yohe (2005), Infinite uncertainty, forgotten feedbacks, and cost-benefit analysis of climate policy, FNU-83 
(Climatic Change, 83, 429-442) 
Osmani, D. and R.S.J. Tol (2005), The case of two self-enforcing international agreements for environmental protection, FNU-82 
(submitted) 
Schneider, U.A. and B.A. McCarl, (2005), Appraising Agricultural Greenhouse Gas Mitigation Potentials: Effects of Alternative 
Assumptions, FNU-81 (submitted) 
Zandersen, M., M. Termansen, and F.S. Jensen, (2005), Valuing new forest sites over time: the case of afforestation and recreation in 
Denmark, FNU-80 (submitted) 
Guillerminet, M.-L. and R.S.J. Tol (2005), Decision making under catastrophic risk and learning: the case of the possible collapse of 
the West Antarctic Ice Sheet, FNU-79 (submitted, Climatic Change) 
Nicholls, R.J., R.S.J. Tol and A.T. Vafeidis (2005), Global estimates of the impact of a collapse of the West Antarctic Ice Sheet: An 
application of FUND, FNU-78 (submitted, Climatic Change) 
Lonsdale, K., T.E. Downing, R.J. Nicholls, D. Parker, A.T. Vafeidis, R. Dawson and J.W. Hall (2005), Plausible responses to the 
threat of rapid sea-level rise for the Thames Estuary, FNU-77 (submitted, Climatic Change) 
Poumadère, M., C. Mays, G. Pfeifle with A.T. Vafeidis (2005), Worst Case Scenario and Stakeholder Group Decision: A 5-6 Meter 
Sea Level Rise in the Rhone Delta, France, FNU-76 (submitted, Climatic Change) 
Olsthoorn, A.A., P.E. van der Werff, L.M. Bouwer and D. Huitema (2005), Neo-Atlantis: Dutch Responses to Five Meter Sea Level 
Rise, FNU-75 (submitted, Climatic Change) 
Toth, F.L. and E. Hizsnyik (2005), Managing the inconceivable: Participatory assessments of impacts and responses to extreme 
climate change, FNU-74 (submitted, Climatic Change) 
Kasperson, R.E. M.T. Bohn and R. Goble (2005), Assessing the risks of a future rapid large sea level rise: A review, FNU-73 
(submitted, Climatic Change) 
Schleupner, C. (2005), Evaluation of coastal squeeze and beach reduction and its consequences for the Caribbean island Martinique, 
FNU-72 (submitted) 
Schleupner, C. (2005), Spatial Analysis As Tool for Sensitivity Assessment of Sea Level Rise Impacts on Martinique, FNU-71 
(submitted) 
Sesabo, J.K. and R.S.J. Tol (2005), Factors affecting Income Strategies among households in Tanzanian Coastal Villages: Implication 
for Development-Conservation Initiatives, FNU-70 (submitted) 
Fisher, B.S., G. Jakeman, H.M. Pant, M. Schwoon. and R.S.J. Tol (2005), CHIMP: A Simple Population Model for Use in Integrated 
Assessment of Global Environmental Change, FNU-69 (Integrated Assessment Journal, 6 (3), 1-33) 
Rehdanz, K. and R.S.J. Tol (2005), A No Cap But Trade Proposal for Greenhouse Gas Emission Reduction Targets for Brazil, China 
and India, FNU-68 (submitted, Climate Policy) 
Zhou, Y. and R.S.J. Tol (2005), Water Use in China’s Domestic, Industrial and Agricultural Sectors: An Empirical Analysis, FNU-67 
(Water Science and Technoloy: Water Supply, 5 (6), 85-93) 
Rehdanz, K. (2005), Determinants of Residential Space Heating Expenditures in Germany, FNU-66 (Energy Economics 29) 
Ronneberger, K., R.S.J. Tol and U.A. Schneider (2005), KLUM: A Simple Model of Global Agricultural Land Use as a Coupling Tool 
of Economy and Vegetation, FNU-65 (submitted, Climatic Change) 
Tol, R.S.J. (2005), The Benefits of Greenhouse Gas Emission Reduction: An Application of FUND, FNU-64 (submitted, Global 
Environmental Change) 
Röckmann, C., M.A. St.John, U.A. Schneider, F.W. Köster, F.W. and R.S.J. Tol (2006), Testing the implications of a permanent or 
seasonal marine reserve on the population dynamics of Eastern Baltic cod under varying environmental conditions, FNU-63-revised 
(Fisheries Research, 85, 1-13) 
Letsoalo, A., J. Blignaut, T. de Wet, M. de Wit, S. Hess, R.S.J. Tol and J. van Heerden (2005), Triple Dividends of Water 
Consumption Charges in South Africa, FNU-62 (Water Resources Research, 43, W05412) 
Zandersen, M., Termansen, M., Jensen,F.S. (2005), Benefit Transfer over Time of Ecosystem Values: the Case of Forest Recreation, 
FNU-61 (submitted) 
Rehdanz, K., Jung, M., Tol, R.S.J. and Wetzel, P. (2005), Ocean Carbon Sinks and International Climate Policy, FNU-60 (Energy 
Policy, 34, 3516-3526) 
Schwoon, M. (2005), Simulating the Adoption of Fuel Cell Vehicles, FNU-59 (submitted) 
Bigano, A., J.M. Hamilton and R.S.J. Tol (2005), The Impact of Climate Change on Domestic and International Tourism: A 
Simulation Study, FNU-58 (submitted, Integrated Assessment Journal) 
Bosello, F., R. Roson and R.S.J. Tol (2004), Economy-wide estimates of the implications of climate change: Human health, FNU-57 
(Ecological Economics, 58, 579-591) 
Hamilton, J.M. and M.A. Lau (2004) The role of climate information in tourist destination choice decision-making, FNU-56 
(forthcoming, Gössling, S. and C.M. Hall (eds.), Tourism and Global Environmental Change. London: Routledge) 
Bigano, A., J.M. Hamilton and R.S.J. Tol (2004), The impact of climate on holiday destination choice, FNU-55 (Climatic Change, 76 
(3-4), 389-406) 

 14



Bigano, A., J.M. Hamilton, M. Lau, R.S.J. Tol and Y. Zhou (2004), A global database of domestic and international tourist numbers 
at national and subnational level, FNU-54 (International Journal of Tourism Research, 9, 147-174) 
Susandi, A. and R.S.J. Tol (2004), Impact of international emission reduction on energy and forestry sector of Indonesia, FNU-53 
(submitted) 
Hamilton, J.M. and R.S.J. Tol (2004), The Impact of Climate Change on Tourism and Recreation, FNU-52 (forthcoming, Schlesinger 
et al. (eds.), Cambridge University Press) 
Schneider, U.A. (2004), Land Use Decision Modelling with Soil Status Dependent Emission Rates, FNU-51 (submitted) 
Link, P.M., U.A. Schneider and R.S.J. Tol (2004), Economic impacts of changes in fish population dynamics: the role of the 
fishermen’s harvesting strategies, FNU-50 (submitted) 
Berritella, M., A. Bigano, R. Roson and R.S.J. Tol (2004), A General Equilibrium Analysis of Climate Change Impacts on Tourism, 
FNU-49 (Tourism Management, 27 (5), 913-924) 
Tol, R.S.J. (2004), The Double Trade-Off between Adaptation and Mitigation for Sea Level Rise: An Application of FUND, FNU-48 
(Mitigation and Adaptation Strategies for Global Change, 12 (5), 741-753) 
Erdil, E. and Yetkiner, I.H. (2004), A Panel Data Approach for Income-Health Causality, FNU-47  
Tol, R.S.J. (2004), Multi-Gas Emission Reduction for Climate Change Policy: An Application of FUND, FNU-46 (Energy Journal 
(Multi-Greenhouse Gas Mitigation and Climate Policy Special Issue), 235-250) 
Tol, R.S.J. (2004), Exchange Rates and Climate Change: An Application of FUND, FNU-45 (Climatic Change, 75, 59-80) 
Gaitan, B., Tol, R.S.J, and Yetkiner, I. Hakan (2004), The Hotelling’s Rule Revisited in a Dynamic General Equilibrium Model, FNU-
44 (submitted) 
Rehdanz, K. and Tol, R.S.J (2004), On Multi-Period Allocation of Tradable Emission Permits, FNU-43 (submitted) 
Link, P.M. and Tol, R.S.J. (2004), Possible Economic Impacts of a Shutdown of the Thermohaline Circulation: An Application of 
FUND, FNU-42 (Portuguese Economic Journal, 3, 99-114) 
Zhou, Y. and Tol, R.S.J. (2004), Evaluating the costs of desalination and water transport, FNU-41 (Water Resources Research, 41 
(3), W03003) 
Lau, M. (2004), Küstenzonenmanagement in der Volksrepublik China und Anpassungsstrategien an den Meeresspiegelanstieg,FNU-
40 (Coastline Reports (1), 213-224.) 
Rehdanz, K. and D.J.  Maddison (2004), The Amenity Value of Climate to German Households, FNU-39 (submitted) 
Bosello, F., Lazzarin, M., Roson, R. and Tol, R.S.J. (2004), Economy-wide Estimates of the Implications of Climate Change: Sea 
Level Rise, FNU-38 (Environmental and Resource Economics, 37, 549-571) 
Schwoon, M. and Tol, R.S.J. (2004), Optimal CO2-abatement with socio-economic inertia and induced technological change, FNU-37 
(Energy Journal, 27 (4), 25-60) 
Hamilton, J.M., Maddison, D.J. and Tol, R.S.J. (2004), The Effects of Climate Change on International Tourism, FNU-36 (Climate 
Research, 29, 255-268) 
Hansen, O. and R.S.J. Tol (2003), A Refined Inglehart Index of Materialism and Postmaterialism, FNU-35 (submitted) 
Heinzow, T. and R.S.J. Tol (2003), Prediction of Crop Yields across four Climate Zones in Germany: An Artificial Neural Network 
Approach, FNU-34 (submitted, Climate Research) 
Tol, R.S.J. (2003), Adaptation and Mitigation: Trade-offs in Substance and Methods, FNU-33 (Environmental Science and Policy, 8 
(6), 572-578) 
Tol, R.S.J. and T. Heinzow (2003), Estimates of the External and Sustainability Costs of Climate Change, FNU-32 (submitted) 
Hamilton, J.M., Maddison, D.J. and Tol, R.S.J. (2003), Climate change and international tourism: a simulation study, FNU-31 
(Global Environmental Change, 15 (3), 253-266) 
Link, P.M. and R.S.J. Tol (2003), Economic impacts of changes in population dynamics of fish on the fisheries in the Barents Sea, 
FNU-30 (ICES Journal of Marine Science, 63 (4), 611-625) 
Link, P.M. (2003), Auswirkungen populationsdynamischer Veränderungen in Fischbeständen auf die Fischereiwirtschaft in der 
Barentssee, FNU-29 (Essener Geographische Arbeiten, 35, 179-202) 
Lau, M. (2003), Coastal Zone Management in the People’s Republic of China – An Assessment of Structural Impacts on Decision-
making Processes, FNU-28 (Ocean & Coastal Management, No. 48 (2005), pp. 115-159.) 
Lau, M. (2003), Coastal Zone Management in the People’s Republic of China – A Unique Approach?, FNU-27 (China Environment 
Series, Issue 6, pp. 120-124; http://www.wilsoncenter.org/topics/pubs/7-commentaries.pdf )  
Roson, R. and R.S.J. Tol (2003), An Integrated Assessment Model of Economy-Energy-Climate – The Model Wiagem: A Comment, 
FNU-26 (Integrated Assessment, 6 (1), 75-82) 
Yetkiner, I.H. (2003), Is There An Indispensable Role For Government During Recovery From An Earthquake? A Theoretical 
Elaboration, FNU-25 
Yetkiner, I.H. (2003), A Short Note On The Solution Procedure Of Barro And Sala-i-Martin for Restoring Constancy Conditions, 
FNU-24 
Schneider, U.A. and B.A. McCarl (2003), Measuring Abatement Potentials When Multiple Change is Present: The Case of 
Greenhouse Gas Mitigation in U.S. Agriculture and Forestry, FNU-23 (submitted) 
Zhou, Y. and Tol, R.S.J. (2003), The Implications of Desalination to Water Resources in China - an Economic Perspective, FNU-22 
(Desalination, 163 (4), 225-240) 

 15

http://www.wilsoncenter.org/topics/pubs/7-commentaries.pdf


Yetkiner, I.H., de Vaal, A., and van Zon, A. (2003), The Cyclical Advancement of Drastic Technologies, FNU-21 
Rehdanz, K. and Maddison, D. (2003) Climate and Happiness, FNU-20 (Ecological Economics, 52 111-125) 
Tol, R.S.J., (2003), The Marginal Costs of Carbon Dioxide Emissions: An Assessment of the Uncertainties, FNU-19 (Energy Policy, 
33 (16), 2064-2074). 
Lee, H.C., B.A. McCarl, U.A. Schneider, and C.C. Chen (2003), Leakage and Comparative Advantage Implications of Agricultural 
Participation in Greenhouse Gas Emission Mitigation, FNU-18 (submitted). 
Schneider, U.A. and B.A. McCarl (2003), Implications of a Carbon Based Energy Tax for U.S. Agriculture, FNU-17 (submitted). 
Tol, R.S.J. (2002), Climate, Development, and Malaria: An Application of FUND, FNU-16 (forthcoming, Climatic Change). 
Hamilton, J.M. (2003), Climate and the Destination Choice of German Tourists, FNU-15 (revised and submitted). 
Tol, R.S.J. (2002), Technology Protocols for Climate Change: An Application of FUND, FNU-14 (Climate Policy, 4, 269-287). 
Rehdanz, K (2002), Hedonic Pricing of Climate Change Impacts to Households in Great Britain, FNU-13 (Climatic Change 74). 
Tol, R.S.J. (2002), Emission Abatement Versus Development As Strategies To Reduce Vulnerability To Climate Change: An 
Application Of FUND, FNU-12 (Environment and Development Economics, 10, 615-629). 
Rehdanz, K. and Tol, R.S.J. (2002), On National and International Trade in Greenhouse Gas Emission Permits, FNU-11 (Ecological 
Economics, 54, 397-416). 
Fankhauser, S. and Tol, R.S.J. (2001), On Climate Change and Growth, FNU-10 (Resource and Energy Economics, 27, 1-17). 
Tol, R.S.J.and Verheyen, R. (2001), Liability and Compensation for Climate Change Damages – A Legal and Economic Assessment, 
FNU-9 (Energy Policy, 32 (9), 1109-1130). 
Yohe, G. and R.S.J. Tol (2001), Indicators for Social and Economic Coping Capacity – Moving Toward a Working Definition of 
Adaptive Capacity, FNU-8 (Global Environmental Change, 12 (1), 25-40). 
Kemfert, C., W. Lise and R.S.J. Tol (2001), Games of Climate Change with International Trade, FNU-7 (Environmental and Resource 
Economics, 28, 209-232). 
Tol, R.S.J., W. Lise, B. Morel and B.C.C. van der Zwaan (2001), Technology Development and Diffusion and Incentives to Abate 
Greenhouse Gas Emissions, FNU-6 (submitted). 
Kemfert, C. and R.S.J. Tol (2001), Equity, International Trade and Climate Policy, FNU-5 (International Environmental Agreements, 
2, 23-48). 
Tol, R.S.J., Downing T.E., Fankhauser S., Richels R.G. and Smith J.B. (2001), Progress in Estimating the Marginal Costs of 
Greenhouse Gas Emissions, FNU-4. (Pollution Atmosphérique – Numéro Spécial: Combien Vaut l’Air Propre?, 155-179). 
Tol, R.S.J. (2000), How Large is the Uncertainty about Climate Change?, FNU-3 (Climatic Change, 56 (3), 265-289). 
Tol, R.S.J., S. Fankhauser, R.G. Richels and J.B. Smith (2000), How Much Damage Will Climate Change Do? Recent Estimates, 
FNU-2 (World Economics, 1 (4), 179-206) 
Lise, W. and R.S.J. Tol (2000), Impact of Climate on Tourism Demand, FNU-1 (Climatic Change, 55 (4), 429-449). 

 16


