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Hops, like sleeping beauty,  
deep sleep! 

Author: Dr. Michael Zepf, Member of the 
Management Team, Managing Director of the 
Savour Academy, Doemens Academy GmbH, 
Gräfelfing, Germany

A KEY COMPONENT OF AROMA | Of  the three raw materials 

stipulated for brewing beer under the German Reinheitsgebot, hops 

are the least significant in terms of  quantity but perhaps the most 

important with regard to their sensory impact. And although they 

are only present on a scale of  one part per thousand in beer, the 

influence of  hops is strong in the brewing world – and similarly, the 

brewing world substantially impacts hops as well. 

GLOBAL BEER PRODUCTION has in-
creased continuously from the turn of  the 
century to 2014. However, global produc-
tion is exhibiting a slight decline, currently 
amounting to approximately 1.95 billion hl 
per year. Since the 1990s, the global trend 
towards milder beers has forced brewers to 
reduce the quantities of  their hop additions. 
This has resulted in a drop of  one-third 
(from 6.3 g/l in 1997 to 4.2 g/l in 2009) in 
the amount of  hops (expressed in g of  alpha 
acids) used in brewing within a twelve-year 
period. The reasons behind this develop-
ment are obvious and are listed below:

The trend toward milder beers
In terms of  volume, the most successful bev-
erage in the world is water. Its neutral flavor 
is one reason for its success. The majority of  
consumers tend to choose more balanced, 
less extreme flavors. This is not a new trend, 
but the increasing concentration of  brew-
ery conglomerates (which will continue for 
some time) has reinforced this logic with 
market research and through the success of  
milder beers on the market.

More than 99 percent of  hops are used 
in the production of  beer
There is no alternative market for hops. For 
this reason, fluctuations in the harvest have 

always posed a serious problem for the in-
dustry. 

In addition to extreme instability con-
cerning pricing, there have been years in 
which hops were not in sufficient supply to 
meet the needs of  beer production around 
the globe. 

This, in turn, has caused breweries to 
reduce the quantities of  hop additions in 
certain years (e.g. 2007). And because this 
neither led to complaints on the side of  the 
consumer nor to any loss in sales, not all 
brewers returned to adding hops at the rates 
they had originally in the years following 
such shortages. 

Pre-isomerized hop products are more 
popular internationally
Compared with conventional hop products, 
the yield of  pre-isomerized products is sig-
nificantly higher, so the amount of  hops 
added can be drastically reduced. 

Everything continued according to the 
logic detailed above. However, in 2009, the 
international brewing industry collectively 
turned over a new leaf. That was the year 
things suddenly began to change: the quan-
tities of  hops added per liter of  beer started 

Fig. 1  Distribution of hops produced globally, in percent 
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 have finally awoken from a 

to increase again. A rise in the concentra-
tion from 4.2 g/l to 5.2 g/l within five years 
corresponds to a 20 percent increase. What 
happened? Was the logic faulty or were 
there other factors in play driving this phe-
nomenon? 

lA shift from bitter hops 

to aroma hops

In order to examine this question more 
closely, it is worth taking a look at the sta-
tistics on the distribution of  hop varieties. 
Traditionally, hops have been classified 
in two categories, bitter hops and aroma 
hops. Since the 1980s, the ratio of  bitter 
to aroma hops was stable year for year at 
60 percent and 40 percent, respectively. 
Since 2009, the percentage of  bitter hops 
has been steadily declining and is currently 
below 50 percent.

The trend is even more apparent, if  the 
aroma hop category is subdivided further 
into the categories of  fine aroma hops 
(predominantly German noble aroma hop 
varieties) and aroma hops (international 
hop varieties, primarily American varie-
ties). While the percentage of  fine aroma 
hops has remained constant at around 15 
percent, the percentage of  aroma hops has 
risen from 25 percent to almost 40 percent. 
Therefore, a distinct shift has occurred 
from bitter hops to aroma hops, especially 
in American varieties (fig. 1). 

The event that triggered this develop-
ment can be traced back in time, to the 
exact day: on the October 14th 1978, US 
President Jimmy Carter signed a bill (H.R. 
1337) into law, making beer brewing in 
private households legal for the first time 
since Prohibition. At that time, the brew-
ing scene in the USA had ebbed to a low 
point. Compared to the 2000+ brewer-
ies operating before Prohibition, only 89 
breweries were still in existence with beer 

styles limited to “regular” and “light” 
lager.

lExciting new territory for beer

Legalization of  homebrewing was akin to 
opening a dam: thousands of  enthusiasts 
began brewing beer styles not previously 
available on the market in their kitchens 
and garages. These homebrewers found 
recipes from the Old World, and began cook-
ing up traditional beer styles from England, 
Belgium and Germany in their homes in the 
USA. 

Due to their brief  240 year existence as 
a nation, Americans are particularly fas-
cinated by anything with a long history 
and tradition, and thus North American 
homebrewers were especially persistent in 
digging up old beer styles, which had fre-
quently been long forgotten in their home 
countries. The great diversity of  beer styles 
in Europe and throughout history is of  great 
interest for homebrewers.

And yet, homebrewers did not simply 
limit their experimentation to following 
recipes but often created new interpreta-
tions of  these Old World styles. The simplest 
way to alter a recipe is to adjust the quanti-
ties or substitute raw materials. Hops proved 
to be the easiest way to effectively modify the 

aroma. The utilization of  native hop varie-
ties with strong aromas afforded brewers 
the opportunity to explore exciting, unex-
pected and uncharted territory. The beers 
did not stay in the kitchens and garages of  
homebrewers for long. They became pro-
fessional brewers and quickly developed a 
following of  enthusiastic customers, open-
ing an enormous market for craft beer or 
“completely new beer” as it was termed back 
then. Within just 30 years, over 4000 new 
breweries (fig. 2) have been established with 
sales of  craft beer climbing to more than 22 
percent (at a market share of  approx. 11 %). 
This momentous wave has repeatedly 
washed across the shores of  the Old World 
of  beer in Europe, and its repercussions are 
now being felt in Asia and South America, 
too.

lCraft beer is changing conditions 

on the hop market

Nevertheless, the question remains as to 
why this small proportion of  “new” craft 
beer (despite all the euphoria, craft beer 
only controls a market share of  1-2 %) can 
change the market situation for hops. The 
answer is three-fold: 
1. In contrast to conventional interna-

Fig. 2  
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tional lager beers with bittering units 
(IBU) between 10 (!) and 20 IBUs, many 
craft beers possess a bitterness of  40 to 
100 IBUs. 

2. Hops in craft beers are frequently used 

as a delivery mechanism for aroma and 
are added late in the brewing process or 
on the cold side. To achieve this, greater 
amounts of  hops must be added. Pres-
ently, a favored option is the technique 

Fig. 3  Dry hopping rates for selected beers from the USA (oz./gal x 6.28 = g/l)

of  “hop bursting”, which entails add-
ing almost all of  the hops very late in 
the boil.  With this technique, most 
of  the conventional isomerization is 
sacrificed, which can only be compen-
sated for by dramatically increasing the 
amount of  hops in the addition. 

3. Along with oils, which impart aroma, 
many aroma varieties also contain a 
very high concentration of  alpha acids. 
This appears in the official statistics but 
is still based on the alpha acids and not 
on the weight of  the hops, and is not ex-
pressed as bitterness in beer.

The most popular craft beers in the USA 
are strongly hopped pale ale, IPA and double 
IPA. The quantities of  hops in these beers far 
exceed the hop additions used to produce 
the best-selling beer style in the world, inter-
national lager, with approximately 0.5 g of  
hops per liter. 

As can be seen in figure 3, North Ameri-
can breweries add an average of  3 g per liter 
for IPA and 5 g per liter for a double IPA, just 
for dry hopping. This does not include the 
hop addition in the brewhouse, which must 
be also be taken into consideration when 
calculating the total amount of  hops added 
over the entire brewing process. 

On the whole, these factors have led to a 
significant statistical increase in the quanti-
ties of  hops added per liter of  beer. There has 
also been a shift toward the usage of  more 
aroma varieties. As noted above, aroma hops 
are divided into traditional German fine aro-
ma varieties and American aroma varieties, 
which exhibit more intense aromas.

These American varieties impart notes 
of  various types of  fruit and are favored 
among craft brewers. These characteristics 
have contributed dramatically to a shift on 
the North American hop market. In 2009, 
the ratio of  bitter hops to aroma hops cul-
tivated in the USA was 70 to 30. This was 
reversed a mere six years later, changing 
America’s position on the hop market from 
a supplier of  bitter hops to one of  aroma 
hops (fig. 4). 

If  individual varieties are taken into 
consideration, then this radical change 
becomes even more evident: in 2015, Co-
lumbus, Tomahawk and Zeus (collectively 
referred to as CTZ), the leading bitter varie-
ties a few years back, made up a smaller per-
centage combined than the aroma variety 
Cascade alone. Just four years prior, Cascade 
was still at around eight percent compared 
to 27 percent for CTZ (fig. 5).

Fig. 4  

Distribution of bitter 

hops and aroma hops 

in the USA, in percent

Vol. IBU Dry Hop
gal oz oz/gal lb/bbl Days Multi

Double IPA 107 3.89 0.78 1.51 11 -
Russian River Pliny The Elder 5 92 3.13 0.63 1.21 14 Yes
Pizza Port Hop 15 5 71 5.20 1.04 2.02 10 No
Smuttynose Big A IPA 5 120 8.00 1.60 3.10 21 No
Brewdog Hardcore IPA 5 148 1.15 0.23 0.45 5 No
Stone Ruination IPA 5 105 2.60 0.52 1.01 7 No
Stone 14th Anniversary Emperial IPA 5 105 3.25 0.65 1.23 13 No
Stone 10th Anniversary IPA 5 3.90 0.78 1.51 9 No
Stone Enjoy By IPA 5 88 5.16 1.03 2.00
IPA 70 2.41 0.48 0.93 9 -
Harpoon IPA 5 42 1.30 0.26 0.50 No
Russian River Blind Pig IPA 5 62 10 Yes
Brooklyn East India Pale Ale 5 48 2.60 0.52 1.01 5 No
Dogfish Head Aprihop 5 50 2.00 0.40 0.78 No
Smuttynose Finest Kind IPA 5 70 1.25 0.25 0.48 10 No
Deschutes Quail Springs IPA 5 50 0.78 0.16 0.30 7 No
Stone IPA 5 75 1.62 0.32 0.63 8 No
Pizza Port Wipeout IPA 5 75 10 No
Fat Heads’s Headhunter IPA 5 87 4.20 0.84 1.63 10 No
Avery Dugana IPA 5 90 5.70 1.14 2.21 15 No
Goose Island IPA 5 55 1.33 0.27 0.50 No
Deschutes Inversion IPA 5 80 0.78 0.16 0.30 7 No
Demon’s Hopyard IPA 5 120 2.35 0.47 0.91 No
Firestone Walker Union Jack 5 75 5.00 1.00 1.94 6 Yes
Modern Times Blazing World 5 85 4.60 0.92 1.78 7 Yes
Black IPA 71 2.02 0.40 0.78 12 -
Vermont Pup Blackwatch IPA 5 60 0.75 0.15 0.29 14 No
The Alchemist El Jefe 5 90 4.15 0.83 1.61 7 No
The Shed’s Darkside Black IPA 5 2.58 0.52 1.00 No
Stone Sublimely Self-Righteous Ale 5 85 2.60 0.52 1.01 No
Deschutes Hop In The Dark 5 0.78 0.16 0.30 7 No
Dogfish Head Indian Brown Ale 5 50 1.29 0.26 0.50 21 No

Dry Hopping
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Fig. 6  Distribution of bitter hops and aroma hops in Germany, in per-

cent
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 (US bitter hop varieties consisting of Columbus, Tomahawk and Zeus)

Fig. 5  Proportion of different hop varieties on the US hop market, in 

percent

The constant development of  new breeds 
brings a steady stream of  new hop varieties 
to the market, which command impressive 
shares of  the market within very short peri-
ods of  time. Each year, hop growers are faced 
with the challenge of  adapting to changing 
market conditions, because the hop varie-
ties employed in craft beer also change rap-
idly, and brewers must deliver new beer cre-
ations with unique aromas. The craft beer 
market is in flux to a far greater degree and 
much more subject to the latest trends than 
is the case for traditional beer.

lFascinating developments 

in Germany

Compared to events in America, the change 
in the German hop market was not so dra-
matic during this period. The ratio of  fine 
aroma hops to bitter hops has remained 
stable for the most part (fig. 6). It will be in-
teresting to see how the story will unfold in 
Germany. On one hand, new hop varieties 
with intensive aroma profiles termed “flavor 
hops” have been developed over the past few 
years and are now on the German market. 
Such varieties include Mandarina Bavaria, 
Hü ll Melon or Blanc and have been em-
braced by brewers and beer drinkers alike. 
On the other hand, US craft brewers have 
recently latched onto traditional German-
style pilsner as their new “favorite” and have 
adopted it as their next challenge. Naturally, 
the classic fine aroma varieties (Hallertauer 
Mittelfrü h, Hersbrucker, Tettnanger and 
Spalter) are perfectly suited for hopping this 
style of  beer. Craft brewers already possess 
an elegant name for these varieties: “noble 
hops”. 

lSummary

In summary, one can say that today’s beer 
world is split in two: one that moves in uni-
son with the logic of  the mainstream and 
one that moves at a much faster pace and 
doesn’t follow a defined path. Frequently, 
trends in these two worlds progress in com-
pletely opposite directions. 

Since hops play a decisive role in both 

worlds, interpreting statistics is always a 
bit difficult and can never offer more than 
a broad view of  the situation. In any case, 
the current situation is extremely exciting. 
The hop world, formerly a veritable Sleeping 
Beauty, has now been roused from its alpha-
acid dominated slumber by a craft brewing 
prince to find itself  in the spotlight once 
again.  ■


