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			Foreword

			A few years back, I watched Jeff Cioletti cut a line of people to jump on the back of a mechanical bull. We were standing in the parking lot of the Karl Strauss Brewing Co. in San Diego after a long day of touring breweries and attending seminars as part of the annual Craft Brewers Conference.

			I’m not saying beer was involved in his decision to get on the robotic beast, but in that moment I gained even more admiration for the man. You see, Jeff is a serious guy. He’s a journalist. He cares about facts and getting the story right. He sweats the small details along with the big. He’s a drinker who carefully examines every glass put in front of him and after a long career can offer accurate feedback to a brewer and helpful advice to a fellow drinker.

			Jeff has traveled the world on a mission to uncover stories, to ask questions, and to chronicle one of the planet’s most fascinating industries. What you hold now in your hand is his hard work and expert opinion.

			Now, you’ve likely walked into a bar or bottle shop recently to check out the beer selection. It can be a daunting scene of color and styles and alphabet soup like IPA, ESB, IBU, ABV. Unless you’ve had a beer before, there’s no telling what you’ll get when you plunk down your hard-earned coin and bring a bottle home; it’s rolling the dice.

			The same might be true for when you’re out at a restaurant and want to find the right beer to pair with dinner. Or when your social media feed is full of options for beer festivals both local and far flung, and you don’t know which one or more to visit.

			The beer world is full of questions, and Jeff is here to answer them. And in a time where the geeks have the loudest voice and increasingly, disappointingly look down on those just discovering the world’s most popular beverage, having a thoughtful, intelligent, and yes, fun-loving journalist as your guide is a great thing.

			Contained in the pages to come is all you need to be a better drinker (aside from an actual beer, so now’s a good time to go get one). From the processes to the silly bits, to food, fun, and the people themselves, Jeff has brought us all with him to the front of the line, and now it’s time to strap in.

			John Holl, editor of All About Beer Magazine
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			Introduction:
Sit Down, Stay a While, and Have a Beer

			There has never been, in the history of the world, a better time to drink a beer. That may seem a little too absolutist, not to mention hyperbolic, but it’s 100 percent true. There has never been a single point throughout earth’s existence when there was as much consumer choice as there is at this very moment. 

			If one were to make such a statement forty years ago, that person would have been laughed right out of the room. The number of American producers had sunk to the mere double digits. And as for the ones that were still producing, they all were pretty much making the same beer: pale, fizzy, industrial lager that was not only light in color but doubly light in flavor. To be sure, the handful that remained were doing quite well, having put small, regional brewers out of business or having absorbed them into their own snowballing operations. The big got bigger and the small . . . well, they just vanished. 

			But little did mainstream society know that a gargantuan tidal wave was bearing down on legal-drinking-age society. The DIY spirit of a handful of upstart American artisans was driving those enterprising individuals to mine the world’s great flavor and style traditions—some still common in their local markets, others nearly extinct—and ultimately returning beer to its former glory. 

			And now, with more than 4,000 operating breweries in America—a number that’s likely to double by 2025—and tens of billions of dollars added to the economy that hadn’t been there previously, beer, to paraphrase legendary (albeit fictional) TV anchor Ron Burgundy, is kind of a big deal. 

			However, it’s also a beverage that, more often than not, gets taken for granted by just about everyone who’s ever drunk a bottle or pint or glanced at a beer ad or two. It’s just . . . always been there. 

			But most rarely take a second to think about every little step—from the cultivation of ingredients to the design of a can or bottle’s label—that goes into getting that drink to the store or bar and, ultimately, into the drinker’s hand. 

			Beer is more than a beverage; it’s the culmination of seven millennia of natural happenstance, technological innovation, political upheaval, and shifting social structures. It’s the rare invention whose credit belongs equally to science and religion.

			And the styles and brand imagery reflect that rather odd juxtaposition between those often contradictory forces. For most of beer’s time on earth—remember, we’re talking thousands of years here—its delicious, mildly intoxicating existence had been credited to divine forces. And as it survived through civilization after civilization, from the Sumerians to the Egyptians to the Romans and to the medieval citizens of the European feudal system, it ultimately was in the hands of the clergy where it evolved toward its contemporary iterations. Science perfected beer, made it replicable, and brought consistent quality into the equation, but it remains, at its core, art rooted in the spiritual. 

			Breweries continue to venerate beer’s divine heritage by using names and imagery tied to ancient gods and goddesses credited with the beverage’s invention, as well as the monastic tradition that formed its bridge to the modern era. 

		

	
		
			1
The Birth of Beer

			Ancient Traditions Evolve into a Modern Beverage

			Beer is a lot older than you might realize. You think such fermented goodness got its start in medieval Europe? Think again. There’s archaeological evidence placing the origin of beer—or what ultimately evolved into what we traditionally think of as beer—at around 4000 or 5000 BCE and the dawn of civilization (and why wouldn’t such a civilized beverage be as old as civilization itself?). Molecular archaeologists are able to draw these conclusions because they’ve consistently found traces of ancient chemicals on pottery that would suggest beer’s ancestor had been brewed in those clay vessels. There’s “written” evidence, as well. Researchers discovered a six-millennia-old stone tablet in Mesopotamia—modern-day Iraq, Kuwait, and parts of Syria and Turkey—with carvings depicting what is believed to be ancient Sumerians drinking from a communal bowl through straws made from reeds. 

			Of course, there wasn’t much science that went into making these crude precursors to what is now the largest alcohol beverage category in the world. The “magic” of fermentation was attributed to the work of the gods—specifically Ninkasi, the goddess of brewing. It wasn’t until several millennia later that brewers realized there was no such sorcery involved—only the work of ambient microorganisms converting sugar to alcohol. 

			One of the Sumerians’ earliest writings sings praises to the beer goddess in a poem known by modern scholars as the “Hymn to Ninkasi.” Embedded in this lyrical work is what is, essentially, the earliest recorded beer recipe. 

			It’s no accident that Ninkasi was a goddess rather than a god; women were the earliest brewers, a fact that can’t be undone even by seven decades of gender-imbalanced advertising that has positioned beer as a “man’s drink” by marginalizing and objectifying women. Even through the Middle Ages and the Renaissance period, women did the lion’s share of the beer making. 

			So, what exactly is the deal with this Ninkasi? According to ancient Sumerian mythology, she was the daughter of the goddess of procreation at the temple of Ishtar. Sound familiar? No, it’s got nothing to do with the legendary box-office bomb starring Dustin Hoffman and Warren Beatty, but instead it involves a certain holiday that Westerners observe each spring. Yes, Easter, many scholars believe (though it’s a topic of much debate), actually derives from Ishtar, the celebration of all things coital and fertile. (Why else would the modern icon for the holiday be a bunny? What other mammalian species reproduces as heartily?)

			The apple doesn’t fall far from the tree in Ninkasi’s case; not only does she provide the world with the secret of brewing, but she also has the more ambiguous power to satisfy human desire. 

			Ninkasi is such a popular figure in the fermentation world that an Oregon craft brewery named itself after her. (That would be Eugene, Oregon’s Ninkasi Brewing Company. More on that brewery later.) The American Homebrewers Association even named one of its most prestigious awards after the goddess. The Ninkasi Award goes to the brewer who has accrued the most points in the final round of the National Homebrew Competition. 

			The Sumerians were also responsible for what was very likely the first brewing industry. After a couple-thousand years of homebrewing (okay, it was more like village brewing), they started to commercialize the product. 

			The Sumerians didn’t horde all of this amazing brewing knowledge for themselves. It’s believed that they shared it with the Babylonians, who also went commercial with it. 

			The Ancient Egyptians are often closely associated with wine, but they were pretty big on beer as well. The powers-that-be often paid workers with the beer-like beverage of the time, which historians believe was much thicker and sweeter than the beverage to which modern drinkers have grown accustomed (and many say it likely was more porridge-like). 

			Naturally, divine entities get most of the credit for this fermented-grain concoction. In this case, it was predominantly the god Osiris who supposedly taught Egyptians how to brew. And, like the Sumerians, the Egyptian women were the ones doing most of the heavy lifting when it came to brewing. 

			The base for Egyptian beer was very likely bread. It was baked, crumbled into dozens of small pieces, and then strained with water through a sieve. Since this was thousands of years before brewers started using hops, Egyptians probably used indigenous fruits like dates to flavor their beer. 

			Of course, not every ancient civilization was ready to enthusiastically throw its arms around beer. The Romans and the Greeks—two big-time grape growers—certainly had some beer in their cultures, but they considered it an inferior beverage. In a lot of ways, that’s a misconception that the beer industry and its most devoted consumers have been trying trying to obliterate to this day. 

			While the Greeks certainly played a tremendous role in applying a mild stigma to beer, the Romans are probably mostly to blame for making it stick. After all, their ancient civilization lasted more than a millennium, from the emergence of its civilization in the eighth century BCE through the subsequent five-hundred-year Republic and the rise (27 BCE and fall (AD 476) of its Empire. Since the Italian peninsula was firmly in the wine camp, both climatologically and culturally, attitudes about the superiority of wine pervaded the Empire’s territories. Beer, for both the Romans and ancient Greeks, was the beverage of barbarians. (It’s no surprise, then, that much modern beer marketing often embraces the barbaric tendencies of its largely male target audience). Elitism most certainly is not a modern construct! Even after the fall of Roman Empire, beer typically was considered an underclass drink when compared with wine (of course, the underclasses far outnumbered the elite, so, arguably, more beer was being consumed).

			Though barley ultimately became the dominant grain from which beer was fermented, it was one of many cereals that found their way into medieval beer recipes. Rye, wheat, and oats were among the other grains from which beer was derived. For most of the Middle Ages, however, beer had yet to be hopped. Instead, an herb combo known as gruit was the preferred method of flavoring beer before those bitter little flowers exploded onto the scene. There was no right way to make gruit; like the base grains, it really was a matter of what the locals could get their hands on and make at least semi-palatable to the beer-drinking masses. The most commonly used botanicals in medieval gruit included the resinous, eucalyptus-like sweet gale, also known as bog myrtle; the bitter-tasting yarrow; and wild rosemary, sometimes known as March rosemary. The rosemary typically imparted a spicy aroma to the brew and provided some additional bitterness for the palate. Among the other herbs used with varying levels of frequency were juniper—best known today as the core botanical in gin—mugwort, which remains popular in Eastern medicine; and wormwood, which is famous in modern times for its use in absinthe. 

			The first mention of hop cultivation in Europe dates back to the eighth century in the Hallertau region of what is now Germany, but historical documents place the first use of hops in beer there about a century later. 

			Hopped beer spread across other parts of Europe, particularly regions like Flanders, part of modern-day Belgium. However, hops took a bit longer to catch on off of the European mainland. The English were well aware of their use on the continent; that doesn’t mean they liked it. In fact, English law banned hopped beer in 1471. Eventually, though, the English people warmed to hopped beer and grew to prefer it to the hop-less versions served throughout their land. By the end of the next century, the ban disappeared, and hopped ales dominated. One can’t discuss the global history of brewing without detailing the church’s role in its proliferation. 

			In the sixth century, Benedictine monasteries started popping up across Europe. As part of that monastic tradition, the brotherhood maintained self-sustaining abbeys, and brewing beer—a central form of sustenance in an age when you couldn’t trust the water—was among the things the monks would be doing for themselves. They also provided it for folks just passing through, whether they were pilgrims seeking enlightenment from the brothers or those who needed lodging. (Remember, this was the Middle Ages and it took next to forever to get anywhere. When there wasn’t any room at the inn, sometimes people were able to rest their heads in monasteries).

			There was plenty of brewing going on among the lay population outside the monasteries during that period—some commercial, but most for at-home consumption—but what really made the monks’ creations a breed apart was that they were very academic about how they developed recipes and replicated them. They, unlike their lay counterparts, had the luxury of time (what else were they doing all day, chanting?) and could, year after year and batch after batch, tweak and fine tune their recipes until they approached perfection. The monks also didn’t cut corners on ingredients, much of which they grew on their own. No cheap adulterants for monastic brewers. It would be unholy!

			And, as was the case in every other facet of their lives, they were fastidious about sanitation. They scrubbed and re-scrubbed vessels, well, religiously. They were among the first to take sanitation seriously. For non-abbey brewers, it was quite common to reuse the pot that produced today’s batch for tomorrow’s, as well. And the next day’s. (And they may have very well been cooking dinner in it, too.) 

			In some instances, the Benedictines supplied beer to local villagers, especially when water supplies and overall brewing conditions were so poor outside the abbey’s walls. 

			Historians also believe that monks were likely the first to brew with hops, as the first recorded appearance of hops in beer was at a German abbey in AD 822. Besides flavoring and bittering, hops also boasted a side benefit: preservation. The oils found in the hop flower are a natural preservative and have been invaluable in helping beer travel across long distances. However, it would take several centuries before the hop became one of the core ingredients in beer. 

			By the end of the Middle Ages, commercial brewing dominated, but the monks continued to do their thing and, save for a couple of blips during major conflicts across the continent and the world, many orders have carried on to this day. 

			The Industrial Revolution played the biggest role in modernizing beer and spreading it globally. And, while brewers had always known of the presence of “something” that eventually converted grains’ sugars to alcohol, they weren’t quite sure what that was until the nineteenth century (thank you, Louis Pasteur!). Prior to yeast cultivation, beer makers often would scrape off some of the foam that formed during the fermentation process to use it in the next batch—knowing it was crucial for making beer, but not really knowing why. (In earlier times, they’d also fall back on the old standby, divine intervention, to explain it.) Eventually, they figured out that microorganisms were responsible for the sorcery of fermentation, and they soon learned how to become yeast farmers of sorts. 

			The beverage has come a long way since Sumerians would sip the soupy stuff through a reed straw and praise Ninkasi for its wonders. But it will never lose its magic, no matter how much science gets involved. 

			Beverage Belts

			If you look at a map of Europe, the continent can be viewed as a combination of belts, with the demarcation between beer cultures and wine cultures drawn largely on climatological lines. 

			It’s a rather striking visual to look at a map of Europe divided into the wine, beer, and vodka belts. With red signifying wine, golden-brown representing beer, and blue standing in for vodka, countries like the United Kingdom, Germany, Belgium, the Netherlands, Luxembourg, Denmark, the Czech Republic, and Slovakia are almost entirely golden-brown. That’s due to the fact that it’s much easier to grow barley there than grapes. The wine belt is just as intuitive, with countries like Italy, Spain, Portugal, France, Greece, Macedonia, Moldova, Croatia, Georgia, Hungary, and Montenegro. Vodka belt nations, of course, are those northeastern spots most closely associated with the spirit: Russia, Poland, Belarus, Ukraine, and all of the Nordic countries, except for Denmark. 

			The notion of a “vodka belt” is more informal than the other two and dubbed such for the fact that (1) there’s a cultural gravitation toward vodka-drinking, and (2) the more northerly regions tend to be devoid of hop growing (though there’s plenty of grain being cultivated—predominantly wheat, which is a typical base for vodka distilling, as is the potato). Also, keep in mind that spirits distilling is a relatively recent development compared with fermentation. Where fermentation dates back several millennia, distillation is only about seven hundred to eight hundred years old.

			Few countries are entirely rooted in one belt. Some are nearly evenly split between the wine belt and the beer belt. Switzerland is a perfect example of this, as it’s predictably split along ethnic lines, with the German side being a center of beer proliferation and the French side a hotbed of wine production. 

			Others are multicolored, with little slivers of the other beverage cultures. A map of France isn’t perfectly red, for instance. There’s a little golden-brown slice in the northeast corner. It’s no coincidence that the region borders Germany and Belgium, two of the biggest beer countries known to humanity. The section also includes Alsace, which, through the centuries, has alternated between being a part of Germany and France (France ultimately won, but German influences are palpable in everything from cuisine to town names and surnames). Alsace is the rare area in France known just as much for its beer as it is for its wine. It helps that it also happens to be the center of French hop growing. 

			The western third of Poland also bears a golden-rod hue, particularly the part that’s nearest the German border. Austria’s another country straddling two belts. It’s hard to imagine a German-speaking nation not being part of the beer belt, but many maps actually depict it as part of the wine belt, as the country is quite famous for its wine-making heritage. Some more accurately portray it as goldenrod-red split, with a bit more real estate in the red zone. 

			A Few Notes on Terminology

			Throughout the book there are some terms that will be kicked around quite liberally, and some deal with the peculiarities of beer volume measurement. Where virtually every other beverage category in the United States is measured in terms of gallons, beer retains its legacy system of volume measurement: barrels. A barrel is roughly equivalent to 31 gallons and change. To complicate things a bit further, non-US brewers—with the exception of the United Kingdom—typically express beer volume in hectoliters. A hectoliter is slightly smaller than a barrel—approximately 26.4 gallons. So it’s frequently difficult to make an apples to apples comparison when dealing with both American and international brewers. As if the language barrier weren’t enough of a hurdle! 

			There also will be a few acronyms that will come up from time to time. The most frequently mentioned one is ABV. That stands for “alcohol by volume.” It’s simply the alcohol content of a beer. Volume is the preferred method of measurement, though occasionally and mostly in relation to law and regulation, it’s expressed as alcohol by weight (ABW). When measured by weight, the ABW will be a lower number than ABV. For instance, a beer with an ABV of 6 percent will have an ABW of about 4.7 percent. 

			The most common instance of ABW use has been with 3.2 percent beer. In 1933, beer got a bit of a head start over wine and spirits. On April 7 of that year, beers with a maximum ABW of 3.2 percent became legal nearly eight months before the rest of alcohol on Repeal Day, December 5, 1933. (3.2 percent ABW was the dividing line for what the government deemed “non-intoxicating beer.”) The problem is that many states held on to that 3.2 percent ABW threshold (which translates to 4 percent ABV), and that’s the ceiling for the types of beer that can be sold in grocery stores in those states. 

		

	
		
			2
What’s In Beer?

			Hops, Malt, Yeast, Water, and Magic

			The short answer to that question is hops, malted barley (or other fermentable cereal), water, and yeast. Combine those four ingredients without any clue how to brew, leave them out, and one of an infinite number of random outcomes would be the inadvertent production of beer. 

			Life would be extremely boring if it were that simple. We wouldn’t have the hundreds of styles we enjoy today without the exponential number of possible proportional combinations of those items, nor would we have the hundreds more that are possible when we let in a host of other ingredients. Everyone talks about hops and how they like their beers hoppy (or not), but the majority of people in America don’t know or aren’t quite sure what in the world hops are. 

			The hop might be the most popular component of beer these days, but among the four core ingredients, it was the last to join the group. Brewers started putting them in their products only about seven hundred or eight hundred years ago. Sounds like a long time ago, but, in the grand scheme of things, when a beverage is around 7,000 years old, it’s like it just happened last week.

			When people talk about hops, what they’re really referring to is the flower of the hop plant, also known as humulus lupulus among scientists. These flowers look like tiny green pinecones. Within each one is a yellowish area that’s home to the lupulin glands, which contain the alpha acids that impart the bitterness and essential oils responsible for beer’s flavor and aroma. Hops have another benefit: they’re a natural preservative and extend the beer’s life. 

			More often than not, the hops used in modern beer production are in pellet form. The hop flowers are dried and compressed into tiny pellets that could pass for aquatic turtle food. The lupulin components are more concentrated in this form, meaning fewer are required to brew beer, although the processing does cause the hops to lose some of their aromatic quality. Brewers sometimes employ whole-leaf hops, which are dried hop flowers that have been baled together like hay. Since there’s more of the actual plant left in whole-leaf form, brewers need to use a much greater quantity of them than they would if they were using pellet hops. Some producers may use a combination of pellet and whole-leaf forms. 

			Then there’s the wet-hop phenomenon, which has become a popular way to amp up the complex flavor and aroma that the little flowers provide. Wet hopping entails adding fresh, whole hop cones, taken right off of the vine, into the brew. Pellets are still primarily used, but the fresh cones give beer an intensity it wouldn’t otherwise have from pellets alone. 

			How about a little sugar to balance out this talk of bitterness? That’s where the grain comes in. Malted barley is the grain of choice for beer, though plenty of other cereals are commonly used. The malt process is required to unlock the enzymes that convert starches into fermentable sugars. 

			To malt barley or other grains, the maltster must soak those cereals in water and allow them to germinate. When they begin to sprout, the maltster halts the germination process and then air-dries the grain. When that process is complete, drying continues in a kiln. The amount of time the malt spends in the kiln depends on the desired color and degree of flavor. On the light end of the spectrum, pale malts have very little roast character, while dark, chocolate malts have fresh-roasted coffee (and, of course, chocolate) characteristics. 

			Wheat has become one of the more popular non-barley grains to use in brewing. Hefeweizens, Belgian Witbier, Berliner Weisse, and other refreshing brews all use wheat in their mash bills, although the wheat is usually combined in varying proportions with barley malt. A classic hefeweizen may have a wheat-to-barley ratio somewhere between 50:50 and 70:30. 

			Malt plays just as crucial of a role in beer’s flavor as hops do; the malt sweetness balances the hop bitterness. It also gives the brew a lot of its body. 

			But malt’s most important job is to provide food for the yeast. And this is where beer comes alive. When malt and hops are boiled together in water, the resulting liquid is wort, which is an alcohol-free, uncarbonated precursor to beer that tastes vaguely like tea. It’s only when the brewer adds yeast that the true magic happens. 

			In order to fulfill it’s role in the beer-making process, yeast requires generous helpings of fermentable sugar. To put it simply, yeast “eats” sugar and excretes alcohol as a byproduct. When fermentation concludes, beer, for all intents and purposes, is the resulting liquid. However, it’s going to be unpleasantly flat because it’s yet to be carbonated. There are two ways to add carbonation: forced and natural. Forced is just as it sounds: CO2 is added to the liquid, giving it its bubbles. It’s the more economical method because it’s much faster than naturally carbonating the brew. However, there really is no substitute for a naturally carbonated beer. 

			To go au natural, some sugar is added to the container holding the still beer—it goes right into the bottle if it’s a bottle-conditioned brew—to activate the yeast. After about two weeks, here be bubbles!

			And, voila! Beer has happened!

			That’s the Cliffnotes version. There are so many varieties of hops—with new species being cultivated seemingly every week—a vast array of malts, and a veritable kingdom of yeast species, that it’s impossible to do little more than scratch the surface in these pages. But a brief snapshot certainly helps.

			Hops

			Cascade: When people talk about quintessentially American hop character, it’s very likely they’re referring to the Cascade type. Floral, spicy, and very citrusy, Cascade is a hop that
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