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their participation, the rules will likely be 

stricter than for Horizon 2020, the European 

Union’s civilian research program, which 

already includes non-EU nations like Swit-

zerland and Israel. Jean-François Ripoche, 

R&D chief for the European Defence Agency, 

which runs PADR, says the argument boils 

down to whether a foreign firm or institu-

tion can reliably contribute to EU military 

projects without interference from its home 

country. “In the defense business, it’s hard to 

do without talking to your own government,” 

he says.

PADR funding has gone to a mix of re-

search institutes, including Germany’s 

Fraunhofer Society; engineering companies 

such as French giant Thales; weaponsmak-

ers like MBDA; and smaller businesses, such 

as Space Applications Services, a Belgian 

research firm. Universities also participate: 

For example, the University of Siena leads 

another camouflage project.

Future EDF research topics will be speci-

fied in annual calls run by the European 

Commission, the EU executive branch, and 

approved by a committee of national del-

egates. AI will be a big topic, Ripoche says. 

He says EDF funding will also go to new ma-

terials, such as discreet metamaterial anten-

nas that can be engineered into the surfaces 

of vehicles and weapons. Muravska says she 

expects “a healthy take-up” in the EDF by Eu-

ropean academic researchers, “provided they 

are aware of it.”

But some scientists are uneasy. “Military 

research can feed into technologies which are 

then exported to countries with poor human 

rights records,” says Stuart Parkinson, direc-

tor of Scientists for Global Responsibility, a 

U.K. advocacy organization. He adds that nu-

clear arms races could be stoked by develop-

ment of ostensibly nonnuclear technologies, 

such as hypersonic weapons.

Reiner Braun, a board member of the 

Berlin-based International Network of Engi-

neers and Scientists for Global Responsibility, 

says he wishes EDF money could be used for 

research into understanding and defending 

against poverty, climate change, and disease, 

which can also lead to conflict. “We need 

much more research for peaceful activities 

for supporting the sustainable development 

goals, for climate research, and for many 

other purposes, including the fight against 

the pandemic.”

European security should come through 

dialogue with Russia and multilateral disar-

mament, Parkinson says. But he recognizes 

that a weapons-free world remains a far-

off dream. “I’m not saying we should throw 

the doors open and throw our weapons on 

the floor.” j

Nicholas Wallace is a journalist in Brussels.

E
cologists love to study blue tits. The 

birds readily nest in boxes in the wild 

and have striking plumage that seems 

ideal for testing ideas about the evo-

lutionary point of the ornamentation. 

Dozens of studies have reported that 

male coloring is substantially different from 

that of females, that females choose mates 

based on differences in that coloring, and 

that male plumage is a signal of mate quality. 

But Tim Parker, an ecologist at Whitman 

College, wasn’t so sure. In a 2013 meta-

analysis of 48 studies on blue tit plumage, 

Parker found many researchers had cherry-

picked the strongest findings from data 

they had sliced and diced. They had worked 

backward from results to form hypotheses 

that fit the data. And reams of boring, nega-

tive results were missing from the published 

picture. There was no reason to think these 

problems were limited to blue tits, Parker 

says: “I just became convinced that there was 

a lot of unreliable stuff out there.”

Parker soon found an ally in Shinichi 

Nakagawa, an ecologist at the University 

of New South Wales with similar concerns. 

“It’s an existential crisis for us,” Nakagawa 

says. The two began to publish on the is-

sue and gathered more collaborators. That 

has culminated with the launch last week 

of the Society for Open, Reliable, and Trans-

parent Ecology and Evolutionary Biology 

(SORTEE), dedicated to connecting eco-

logists who want to add rigor to their field. 

SORTEE draws inspiration from the Society 

for the Improvement of Psychological Sci-

ence (SIPS)—another discipline that has 

wrestled with reliability. SORTEE plans to 

host satellite events at ecology conferences 

and, eventually, its own meetings. 

Although SORTEE’s agenda will be set by 

its members, Parker says that, like SIPS, it 

could offer statistics training, build collabo-

rations, and support metaresearch on the 

health of the discipline. Yolanda Wiersma, 

a landscape ecologist at the Memorial Uni-

versity of Newfoundland who is not involved 

with SORTEE, is eager to see whether the so-

ciety makes a difference. Research credibility 

is something “we haven’t wrapped our heads 

around completely as ecologists,” she says.

Ecology suffers from many of the same 

underlying problems as psychology. Surveys 

of the ecology literature have found that 

small sample sizes are common, often driven 

by high cost or limited access to a species 

or other study system. In landscape eco-

logy, each landscape is unique, meaning the 

sample size is one, Wiersma says. “There is 

one Yellowstone park,” she says. “There’s one 

Lake District.” Small samples lead to erratic 

results that sometimes miss the effects re-

searchers are looking for and other times hit 

on noise that looks like a real signal.

Worsening those problems are “question-

able research practices,” says Fiona Fidler, 

a metascientist at the University of Mel-

bourne. In a 2018 study published in PLOS 

ONE, Parker, Fidler, and colleagues reported 

on a survey of more than 800 ecologists and 

evolutionary biologists. About half of the re-

spondents said they sometimes presented 

unexpected findings as if they confirmed a 

hypothesis they’d had all along, and about 

two-thirds said they sometimes reported 

only significant results, leaving out negative 
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ones. Together, these forces mean a literature 

overflowing with potentially dubious results, 

Parker says. It’s a “house of cards.”

But unlike psychology, in which research-

ers have tried to replicate famous studies and 

failed in about half the cases, ecology has 

no smoking gun. A 2019 PeerJ study found 

only 11 replication studies among nearly 

40,000 ecology and evolution biology papers

—and only four of these 11 studies managed 

to replicate the original finding. It’s hard to 

replicate ecology studies, Parker says, because 

it often entails expensive and difficult data 

gathering in remote places or over long time 

frames. And ecosystems are so complex that 

any number of variables could affect the out-

come of a repeat experiment—like the age of 

the organisms in the study, the temperatures 

at the time, or the presence or absence of pol-

lutants. “No man can step into the same river 

twice because it’s not the same man and it’s 

not the same river,” says Phillip Williamson, 

an ecologist at the University of East Anglia 

who has criticized a high-profile effort to rep-

licate ocean acidification research.

Yet Williamson doesn’t think ecology as 

a whole is at risk just because some experi-

ments fail to replicate. “Biology isn’t physics,” 

he says. “I think that the consensus of science 

gets there eventually.” Parker takes a harder 

line. “If we don’t expect anything to replicate, 

why do we bother doing any of this?” he asks.

Even before they set up SORTEE, Parker 

and his corevolutionaries were pushing for 

change. They worked with journal editors 

to create checklists for details that papers 

should include—like whether researchers 

were blinded to the conditions of different 

subject groups. They’ve also set up a pre-

print server that Nakagawa hopes will help 

preserve results that never make it into jour-

nals. Julia Jones, a conservation scientist at 

Bangor University who is not involved with 

SORTEE, is advocating for preregistration, 

which forces a researcher to commit to a data 

collection plan and hypothesis before the 

study begins. Some journals offer registered 

reports—peer-reviewed preregistrations 

with a commitment to publish the results, 

however dull or dazzling. Preregistration 

isn’t always possible, because the vaga-

ries of fieldwork often force researchers to 

change plans. But she says it can help scien-

tists avoid the “siren song” of looking for a 

clean story in messy data.

In April, Jones and her colleagues pub-

lished the first registered report for the jour-

nal Conservation Biology. She analyzed extra 

data from a randomized controlled trial in 

Bolivia’s highlands that had already found 

that paying farmers to keep their cattle out 

of rivers did not improve water quality. Jones 

found other interesting behavior changes—

farmers kept their cattle on their farms 

rather than roaming the forests—but many 

results were statistically insignificant. In a 

normal review process, “we would have been 

forced to cherry-pick and tell a much simpler 

story,” she says.

Others are working to address the sample 

size problems, by gathering massive amounts 

of data using consistent methods. They hope 

the data sets will make it easier to see which 

findings apply beyond a single ecosystem. 

The U.S. National Ecological Observatory 

Network (NEON), a continentwide program 

of more than 100 heavily instrumented field 

sites, became fully operational in 2019, and 

the first studies drawing on its data are now 

underway.

The Nutrient Network (NutNet), co-

founded by University of Minnesota, Twin 

Cities, ecologist Elizabeth Borer, also pulls 

in large amounts of standardized data, to 

explore how changes in nutrients and herbi-

vores affect grassland plant diversity. Rather 

than building infrastructure like NEON, 

NutNet gets research teams around the 

world to perform the same experiments—

in return for access to a huge data set. Unify-

ing experiments is hard, Borer says. For in-

stance, the team discovered that the fertilizer 

brand Micromax had slightly different micro-

nutrient mixes on different continents, forc-

ing researchers to import or mix their own.

Borer, Wiersma, and Jones are all sym-

pathetic to SORTEE’s aims—and curious to 

see whether it takes off. Like the systems 

they study, ecologists can be fragmented, 

and developing sound research principles 

sometimes seems impossible, Wiersma 

says. “But I think maybe we could,” she says. 

“We just need to try harder.” j

T
here’s hardly a Mexican who doesn’t 

know Hugo López-Gatell Ramírez by 

now. Mexico’s undersecretary of pre-

vention and health promotion has sat 

across from reporters at 7 p.m. sharp 

almost every single night since late 

February to update them, and the country, on 

the toll of the coronavirus pandemic. His firm 

demeanor, careful speech, and courteous per-

sonality have made his televised coronavirus 

press briefings even more popular than those 

of the country’s president. 

But as COVID-19 deaths in Mexico con-

tinue to soar—surpassed only by the United 

States, Brazil, and India—many have ques-

tioned López-Gatell Ramírez’s leadership. 

Critics accuse him of undercounting the true 

numbers and mishandling the nation’s re-

sponse. In early August, the governors of nine 

Mexican states demanded his resignation. 

His defenders, though, say he’s making sound 

decisions based on science and doing the best 

he can with the resources at his disposal.

López-Gatell Ramírez says the country’s 

chronically underfunded public health sys-

tem has complicated efforts to track the 

disease and coordinate the response. But he 

insists the government’s approach—which 

includes forgoing widespread testing in 

favor of a more targeted approach—has 

been based on science. Many critics, he 

says, are politically motivated. He’s been 

sleeping 3 to 4 hours a night since the pan-

demic started, he says, and he regrets the 

disruption to his family life. “The mission 

calls me and until I deliver results—I hope 

favorable—I cannot stop.”

Fame might be new to López-Gatell 

Ramírez, but pandemics are not. Just 2 years 

after finishing his Ph.D. in epidemiology in 

2006 at Johns Hopkins University, he became 

head of epidemiology at the Mexican health 

ministry. One year later, in 2009, the swine 
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