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Abstract: There is an often-overlooked nexus between economic sanctions, academia, and 7 

sustainable development.  The paper unpacks the implication of economic sanctions for the 8 

maintenance of robust academic systems capable of addressing national development goals. We 9 

show how sanctions place “invisible barriers” limiting access to necessary resources and curtailing 10 

their effective use. Furthermore, the impact of sanctions persists long after they are formally lifted. 11 

To develop our argument, we draw on a national survey of Sudanese academics focused on the 12 

impact of 20 years of economic sanctions on their work.  It identifies key areas of academic 13 

research and education that have been impacted by international sanctions.  It also discusses how 14 

the 2017 lifting of these sanctions is unlikely to overcome the long-term implications of the 15 

sanctions on academia. The paper concludes by problematising the current interpretation of jus 16 

post bellum, or moral behaviour after conflict.  It suggests that the responsibility to make 17 

reparations in the form of support for academic systems applies to countries who impose economic 18 

sanctions. 19 

 20 
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 22 
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Since World War I, sanctions have become increasingly viewed as a liberal alternative to war (1). 24 

Modern sanctions can be largely grouped into two different areas: weapons-trade restrictions and 25 

economic restrictions.  Economic sanctions are the focus of this paper, and can be implemented 26 

with varying intensity and scope.  For example, “the entire opposing economy may be targeted or 27 

just one critical sector” (1).  Regardless of the type and style of implementation, economic 28 

sanctions may be best understood as actions aiming to lower the aggregate economic welfare of a 29 

target state through a reduction in international trade. 30 

 31 

Since the end of the Cold War the use of sanctions has risen considerably, and the tendency has 32 

become even more marked since the turn of the century.  For instance, as quoted by Drezner, 33 

“between February 2014 and February 2015, the US introduced or amended twenty different 34 

sanctions programmes” (2).  While there have recently been fewer comprehensive, multilateral 35 

sanctions introduced, states still engage in unilateral or bilateral broad sanctions and multilateral, 36 

“targeted” sanctions (3).  The latter could include asset freezes, travel bans and smart trade 37 

sanctions. 38 

 39 

The US Office of Foreign Asset Control (OFAC), for example, interprets comprehensive sanctions 40 

as prohibiting all transactions between the sanctioned country and the US (except in special 41 

circumstances where a license is granted by OFAC). This means that there can be no imports, 42 

exports, financing of goods, distribution of technology and services, or trade brokering between 43 

American citizens and the sanctioned country.i Countries currently under comprehensive, 44 

multilateral sanctions include the, Central Africa Republic, Democratic Republic of the Congo, 45 
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Democratic People's Republic of Korea, Iran, Libya, Mali, Somalia, South Sudan, Sudan, and 46 

Yemen.  47 

 48 

Despite their widespread use, sanctions are often criticized for failing to realize their policy goals 49 

(1,3).  In a review of sanctions literature, Mack and Khan write that “the only real disagreement in 50 

the contemporary sanctions literature relates to the degree to which sanctions fail as an instrument 51 

for coercing changes in the behaviour of targeted states. No study argues that sanctions are in 52 

general an effective means of coercion, although individual sanction regimes can and sometimes 53 

do succeed” (4).   They rarely lead to regime changes or reform (O’Driscoll, 2017). The sanctions 54 

regime used against Saddam Hussein’s Iraq, in particular, have been subject to widespread 55 

criticism.  It has been noted that “nearly everything for Iraq's entire infrastructure -- electricity, 56 

roads, telephones, water treatment -- as well as much of the equipment and supplies related to food 57 

and medicine has been subject to Security Council review”(5).  Indeed, Gordon highlights how the 58 

US definitions of “dual use” and “weapons of mass destruction” led to the argument that 59 

everything, from water pipes to laundry detergent or children vaccines, could be used to produce 60 

weapons. This understanding enabled the US to prevented critical humanitarian goods from 61 

entering Iraq (6). 62 

 63 

The potential of sanctions to trigger broad humanitarian crises relates not only to an expansive 64 

interpretation of security, but also to the generally indiscriminate nature of economic sanctions.  65 

The difficulty of limiting economic impact to a single locus means that the effect of sanctions can 66 

spread far beyond their intended reach, leading to widespread suffering (3,7).  It has been observed 67 

that sanctions often lead to an increase in inequality in the targeted county, often harming rural 68 
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and non-industrialized areas disproportionally, and that they often thwart humanitarian and aid 69 

efforts unrelated to the targeted state’s political behavior.  Moreover, the effects of sanctions persist 70 

after they are lifted, as they can have a negative impact on the cost of reconstruction and 71 

development.    72 

 73 

Sanctions and Academia: Why the Concern? 74 

As the world becomes increasingly interconnected and interdependent, it is easy to see how 75 

economic sanctions can have widespread impact on areas not traditionally associated with 76 

economic activity.  In this paper we consider the impact of economic sanctions on one such area - 77 

academic research and education.  Within the literature on sanctions, there is little that explicitly 78 

examines the impact of sanctions on academic systems.  79 

 80 

It is likely that this absence can, at least in part, be traced back to the lack of interaction between 81 

inter/national security and academic communities.  This lack of interaction is exacerbated by the 82 

marginalization of academic communities from low/middle-income country (LMIC) from global 83 

science discourse, meaning that these communities lack opportunities to raise their concerns in 84 

international fora.   85 

 86 

The impression that academia can isolate itself from the impact of sanctions regimes is as 87 

dangerous as it is outdated.  Modern academic research and education is reliant on an international 88 

network of collaborators, online information, equipment and reagent suppliers, and international 89 

travel.  Moreover, as national actors increasingly promote research, development and innovation 90 

(RDI), the boundaries between research and commercial ventures, public, private, and state 91 
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activities, or education and innovation (in terms of activities, equipment utilized and research 92 

outputs), are increasingly blurred.  This blurring has been epitomized by the “triple helix” model 93 

of university-industry-government relations proposed by Etzkowitz and Leydesdorff (1995).  94 

Governments, they suggest, “are offering incentives, on the one hand, and pressing academic 95 

institutions, on the other, to go beyond performing the traditional functions of cultural memory, 96 

education and research, and make a more direct contribution to "wealth creation"” (8).  Moreover, 97 

multi-national institutions such as the European Union, the World Bank and the U.N. are also 98 

“moving to embrace concepts of knowledge based economic development that bring the 99 

knowledge, productive and regulatory spheres of society into new configurations” (8).  100 

  101 

The embeddedness of modern academia within the national and international economic exchange 102 

necessarily raises concerns about the imposition of sanctions.  Such concerns must extend beyond 103 

recognizing the restrictions on importing equipment or finances from abroad.  Indeed, modern 104 

sanctions do not only control physical trade, but also online activity.  Thus, the same sanctions that 105 

stop academics from purchasing laboratory equipment may also be responsible for limiting their 106 

access to online data, if the company hosting that data is based in a country that is imposing 107 

sanctions.  In this way, the reach of sanctions insidiously extends beyond the intended target to 108 

affect all areas of academia. 109 

 110 

By introducing barriers in many areas of academic activity, sanctions can be seen to influence what 111 

research is done, how it is disseminated, and how students are educated.  As many of the countries 112 

under long-term sanctions have relatively small and fragile academic communities and low rates 113 

of investment in STEM, the impact of sanctions can be devastating. One of the major difficulties 114 
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in raising these concerns is the lack of evidence from academic communities under sanctions about 115 

the impact of these restrictions on their academic activities.  Similarly, there have been no long-116 

term studies examining the impact of sanctions on the growth trajectory of academia after 117 

sanctions are lifted.  The coming section empirically addresses these issues, using a survey 118 

conducted amongst Sudanese academia as a case study. 119 

 120 

Sudan as a Case Study 121 

 122 

Sudan is one of the few countries that have been subjected to a long-running system of 123 

comprehensive sanctions.  In 1993 Sudan was designated as a state sponsor of terrorism, leading 124 

to a suspension of United States (US) Embassy operations in 1996.  In 1997 the US imposed 125 

comprehensive economic, trade, and financial sanctions against the country (9).  The sanctions 126 

included a fairly comprehensive trade embargo, a freeze on government assets, and tight 127 

restrictions on financial institutions dealing with Sudan.  The sanctions prohibited any transactions 128 

using US currency or products, and stopped any business which operated in the US from trading 129 

with Sudan.  This ban covered everything from airplanes to vital health equipment.  Similar 130 

measures were subsequently introduced by, amongst others, the European Union and the United 131 

Kingdom.  Moreover, in 2005 the United Nations Security Council passed Resolution 1591 in 132 

response to the conflict in Darfur, imposing an embargo on the sale or supply of arms ‘and related 133 

material,’ as well as a travel ban and asset freeze on several individuals. 134 

 135 

In January 2017, the US began to lift economic and trade sanctions on Sudan, due to cooperation 136 

from the Sudanese government in fighting terrorism, reducing conflict, and denying safe haven to 137 
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South Sudanese rebels, as well as improving humanitarian access to people in need. In October 138 

2017 the US permanently lifted all 1997 sanctions after Sudan cut all ties with the North Korean 139 

regime of Kim Jong Un.ii  While other countries maintain weapons embargoes against Sudan, 140 

many have similarly adjusted their economic sanctions. The sanctions imposed by the United 141 

Nations Security Council in relation to the Darfur conflict remain in place. iii 142 

 143 

While the lifting of US sanctions was met with optimism, the hoped-for economic regeneration 144 

remains absent.  Indeed, since 2017 the Sudanese economy has been plagued by sluggish growth 145 

and hyper-inflation.  Moreover, Sudanese citizens report continued difficulties accessing foreign 146 

goods and services. According to a recent news report, “Sudanese officials blame the US - 147 

suggesting that Washington has not properly spread the word that there is no longer any risk 148 

involved in doing business in Sudan.  Others, though, feel that the Sudanese government used the 149 

sanctions to mask its own responsibility for the deteriorating living standards.”iv  Frustration with 150 

the lack of economic regeneration has led to widespread protests against the government that, at 151 

the time of writing, were ongoing.v 152 

 153 

Studies on Sudan are starting to show evidence of widespread impact of sanctions on areas integral 154 

to national development and economic recovery. These include social entrepreneurship initiatives, 155 

domestic education, medical industry, civil infrastructure, personal and family finances and local 156 

businesses (9).  Moreover, there is increasing evidence that sanctions have also had an impact on 157 

the international recognition of Sudanese certifications. Malik and Malik note, for instance, that 158 

“required [computing] certifications necessary to advance careers and establish legitimacy are not 159 

available in Sudan - Google does not allow their certifications to be received in the country. As a 160 
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result, researchers and students are forced to either work uncertified, or travel outside of the 161 

country to receive the certification” (9).  Together, these emerging evidence presents a troubling 162 

picture for the future.  After the sanctions and the current civil protests, Sudan may still challenged 163 

by the long-term impact of the international sanctions.  What this means for Sudanese academia, 164 

however, has not been questioned at all. 165 

 166 

Methodology 167 

The effects of political instability and sanctions are, of course, very difficult to disentangle, and a 168 

significant overlap in both action and effect is to be expected. However, sanctions can be seen as 169 

uniquely contributing to academic interactions beyond borders.  It is this area that the rest of the 170 

paper will focus on, namely how sanctions have affected and continue to affect the ability of 171 

Sudanese academics to engage with the global science system.   172 

 173 

In order to gather data around this topic, we designed and disseminated a study with questions 174 

relating to daily research practices, access to online resources and engagement with online 175 

resources.  The survey was originally developed in English and translated into Arabic.  It was 176 

reviewed by the School of Anthropology and Museum Ethnography Research Ethics Committee 177 

at the University of Oxford.  The survey was piloted at the University of Khartoum with 15 178 

academics representing a diversity of gender, age and discipline.  Comments from the pilot were 179 

incorporated into the final survey design.  180 

 181 

To determine a roll-out strategy, consultations were held with the director of research in the 182 

Ministry of Higher Education and Research (HER) and his deputy, and with a group of seniors 183 
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professors in different research domains. According to their advice, we targeted the three top-184 

ranked universities in Sudan as well as research institutes with active research groups and well 185 

reputed research leadership and networking. These universities and institutes contain the majorities 186 

of senior professors contributing to scientific publication and training of younger generation of 187 

master and PhD students.  188 

 189 

The survey was hosted on SurveyMonkey and distributed electronically to teaching staff via 190 

institutional emails.  A link for the questionnaire was also shared through a number of scientific 191 

and academic Sudanese networks in social media websites, mainly Facebook and Twitter, 192 

recommended by number of active researchers to involve young researchers who are actively 193 

interacting through these platforms.  194 

 195 

The survey had very broad inclusion criteria, and was open to any individual who was employed 196 

as full/part-time academic staff (postdoctoral researchers, lecturer or higher academic grade) at a 197 

Sudanese academic institution.  It was also open to full/part-time postgraduate students (Masters 198 

or PhD at Sudanese universities) and individuals working in governmental/commercial institutions 199 

who are involved in research activity in Sudan.  Exclusion criteria were individuals not currently 200 

engaged in research activities, not currently employed in Sudan, or engaged only in undergraduate 201 

studies.  Demographic data was collected about age, gender, discipline, years of research activity 202 

and research institution so as to allow selected analyses.  203 

 204 

The survey was live for a three-month period between November 2017 and February 2018.  The 205 

survey had broad inclusion criteria, requiring participants to be employed by an academic institute, 206 



10 

resident in Sudan and in possession of at least an undergraduate degree.  In total, 328 responses 207 

were collected.  The major research groups represented were in the fields of health sciences, life 208 

sciences, natural sciences, social science, engineering and business.  The demographics of the 209 

study population are presented schematically below. 210 

 211 

Sudanese Academia Under Sanctions 212 

 213 

The survey questions were grouped into two main sections.  The first aimed to examine the 214 

perceived impact of 20 years of sanctions on all areas of academic activity.  The second section 215 

asked respondents to identify areas that needed further investment in order to facilitate the effective 216 

growth of Sudanese academia in the post-sanction era. 217 

 218 

One of the first questions on the survey was whether respondents felt that sanctions had impacted 219 

their ability to function as an academic and researcher.  A figure 2 demonstrates, a compelling 220 

98.67% of respondents answered “yes,” unequivocally supporting our assumption that the impact 221 

of sanctions was significant and worthy of detailed study.   222 

 223 

Sanctions and the Economic Climate 224 

When the survey was designed, it was recognized that separating out the impact of sanctions and 225 

the general economic climate would be very difficult.  Indeed, as the sanctions were intended to 226 

cause economic downturn, sometimes these “cause and effect” assignations were one and the 227 

same.  Indeed, it is highly likely that the imposition of sanctions and the resultant economic 228 

downturn led to curtailed budgets for academia and less investment in academic infrastructures.  229 
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In consequence, some of our results will be similar to reports from other low/middle-income 230 

countries that are not necessarily under sanction.  The issue of how limited financial investment in 231 

academia leads to lack of equipment, reagents and research infrastructures across LMICs has been 232 

researched and discussed widely (10,11).   233 

 234 

Readers might therefore be tempted to dismiss the reported concerns about economics as “general 235 

problems for LMICs”.  Nonetheless, countries subjected to extensive sanctions differ from other 236 

LMIC economies in several respects: 237 

 238 

- Inability to access currency: banking restrictions curtail purchasing with foreign currency 239 

as well as access to funds held abroad; 240 

- Lack of equipment and reagents: funds are not necessarily absent, but are difficult to spend 241 

- Purchasing power: sanctioned economies such as Sudan may experience hyper-inflation 242 

that can lead to currency devaluation and lower purchasing power 243 

- Addressing inequalities: researchers may not be eligible for funds or support to address 244 

resource shortages  245 

 246 

These distinctions were evident in the responses for the question: “select the top three challenges 247 

you experience while managing a research grant under sanctions”.  The most frequent response 248 

(65.22%) was “banking restrictions complicate research-related purposes”.  The next two 249 

responses were “distributing the grant funds to cover necessary core purchases such as hardware 250 

and software” (45.7%) and “accessing funds from funding bodies” (39.1%).  These responses 251 
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clearly show that researchers operating in sanctioned economies face difficulties in mobilizing and 252 

utilizing available funds. 253 

 254 

Funding 255 

Only 1/3 of respondents said that they had received research funds in the period between 1993 and 256 

2017.  The majority of respondents who said that they had received funding were recipients of 257 

national funding under $10000.  This would suggest that most of the research projects would be 258 

short/medium length and collect smaller datasets.  This has widespread complications that are 259 

often under-recognized that shape research practices.  Necessitating academics to commit to short, 260 

relatively small research projects often causes difficulties for the individual researcher in forging 261 

a coherent body of research and data.  This can cause them to be excluded from future 262 

collaborations and from contributing high-impact publications to their field (12).   263 

 264 

It is also likely that lack of access to international funds and funded research networks has long-265 

term impacts on the diversity of the research landscape.  This survey data highlights the need for 266 

a comprehensive review of Sudanese publications and funding in the sanctioned period.  This will 267 

enable the government and international funding community to identify areas that are critically 268 

under-funded and under-represented within the Sudanese academic landscape.   269 

 270 

Access to Equipment, Hardware/Software 271 

Academic research and education are increasingly reliant on hard/software and other equipment, 272 

much of which is made in the Global North.  It can become very difficult to procure the necessary 273 

equipment from countries under sanction, meaning that the sanctions can have significant impact 274 
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on the style, content and continuation of academic research and education.  Moreover, as the rate 275 

of technological innovations speeds up, sustained periods of sanctions can leave academic 276 

communities considerably out of date.   277 

 278 

When asked respondents to rank the areas in which sanctions had most affected their academic 279 

activities, the responses showed considerable diversity (figure 3).  This suggested that the sanctions 280 

had wide-reaching and pervasive influence.  Of all options, however, “access to equipment and 281 

reagents” was ranked the most impacted, while “access to peer-reviewed publications” was the 282 

lowest. 283 

 284 

The challenges of acquiring laboratory equipment and reagents is readily understandable given the 285 

import bans imposed by the sanctions regimes.  In contrast, however, the challenges experienced 286 

in accessing information and communication technology (ICT) software are perhaps more 287 

surprising.  In response to the question: what challenges do you face with regards to computing 288 

hardware and software in your research environment, the responses suggested widespread 289 

challenges (figure 4).   290 

 291 

Interestingly, however, the two highest ranking statements were lack of access to software and 292 

lack of access to software updates (figure 4).  As Sudanese academics are currently unable to 293 

access products such as Kaggle due to the location of the owner company (Google), this is perhaps 294 

unsurprising.  In the following question respondents admitted using software from a variety of 295 

sources, including free and open source software (FOSS) (64% agree/strongly agree), copies of 296 
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proprietary software that they did not purchase (65% agree/strongly agree), or software sent from 297 

colleagues overseas (42% agree/strongly agree). 298 

 299 

Based on these results it would appear that a significant number of participants were using pirated 300 

or unlicensed proprietary software.  To a greater extent, this would therefore explain their reported 301 

inability to get software updates.  Nonetheless, such results seem incompatible with the 64% of 302 

respondents claiming to use FOSS.  It is, of course, possible that the term FOSS was not familiar 303 

to respondents, and that they took it to mean “free” rather than “open source” software (13).  In 304 

order to probe this further, one of the authors based in Sudan (OK) attempted to download a 305 

commonly-used FOSS, R Studio.  Without using a VPN she was unable to do so.  Such experiences 306 

suggest that the access to FOSS is extremely problematic within Sudan. 307 

 308 

Data and Papers 309 

As many publishers are commercial entities, they are subject to the same expectations of 310 

compliance as any other company.  The vast majority of academic publishers are located in Europe 311 

and the US, causing the dissemination of research outputs from countries under sanction to also 312 

be problematic.    This - particularly for those requiring an Author Processing Charge (APC) - can 313 

make them unwilling or unable to accept submissions from academics based in countries under 314 

sanction.   315 

 316 

Probing further into the difficulties experienced by Sudanese researchers in accessing data online, 317 

respondents were asked to select statements that reflected their own personal experiences.  85.9% 318 

said they “struggled to pay membership fees to access data sites”.  These difficulties came not only 319 



15 

from a lack of research funds to cover such costs, but also due to the difficulty of making online 320 

financial transactions using Sudanese credit cards.  Under sanctions, companies based in countries 321 

imposing sanctions on Sudan were not allowed to accept transactions from Sudanese accounts.  It 322 

is important to recognize that this ban not only affected commercial institutions, but also include 323 

any academic network, databases or organization that banks or operates within a country imposing 324 

sanctions. 325 

 326 

Another key challenge for Sudanese academics was IP blocking.  78.4% of respondents reported 327 

having “access blocked from certain sites because of their Sudanese IP address”.  This practice has 328 

significant implications for access to online data, as seemingly open data resources because 329 

inaccessible due to the location of the researcher attempting to access them.  In addition, 62.31% 330 

of respondents reported not having “access to the software necessary to download the data” (figure 331 

6).  Similar to the issues relating to membership fees described above, many Sudanese researchers 332 

struggle to purchase research software due to the difficulties of making international/online 333 

purchases.  This can lead to situations in which they are unable to analyse the data they are able to 334 

gather due to the lack of appropriate software. 335 

 336 

Too Difficult … To Bother? 337 

It is important to recognize that many sanctions scenarios make specific exemption for certain 338 

areas deemed vital to the population, such as healthcare.  Since 2013, the areas of exemption in 339 

the Sudanese sanctions have also explicitly included academic activities.  Nonetheless, changing 340 

sanctions regimes are not necessarily communicated to individual businesses - or indeed academic 341 

institutions.  This can lead to lags in demonstrable changes.  Within our own collaboration, we 342 
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experienced considerable difficulty making financial transactions between our universities in the 343 

UK and Sudan. 344 

 345 

Perhaps even more problematic is that boundaries between research/commercial ventures, 346 

public/private/state activities, and education/innovation (in terms of activities, equipment utilized 347 

and research outputs) are increasingly blurred.  This can mean that foreign businesses, 348 

collaborators and universities are unwilling to take the risk of possibly violating sanctions and 349 

preferentially avoid interacting with academics from countries under sanction.  This “voluntary 350 

isolationism” extends beyond sharing/selling equipment, reagents, samples and hard/software and 351 

includes endorsing academic travel, collaboration, international networks and the acquisition of 352 

international research grants.   353 

 354 

No doubt in part due to lack of awareness and risk-adverseness, many Sudanese academics 355 

reported having problems accessing international research funding, networks and collaboration.  356 

Respondents were asked to order statements about how they perceived sanctions to impact on their 357 

ability to interact with the global scientific community (figure 7).  The statement receiving the 358 

highest score was “sanctions affect my ability to access international research funds”.  This 359 

observation is reinforced by the anecdotal evidence and weblinks offered by a number of 360 

respondents where funders explicitly stated that researchers from Sudan were ineligible to apply.  361 

These responses correspond to a later question about international funding, where only 12% of 362 

respondents said that they had received international funding.   363 

 364 
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The second highest scoring statement was “sanctions affect my ability to form and sustain 365 

international collaborations”.      366 

 367 

Relying on the Resilience of Systems Is Not Sufficient 368 

 369 

In the 20 years of economic sanctions, the Sudanese government has made efforts to sustain their 370 

academic community through targeted funding.  This was evident in the responses to a range of 371 

questions.  For instance, 50% of respondents agreed that they had “received some kind of 372 

fund/grant for your study or research during the period between 1993 and 2017”.  Of these 373 

respondents, 73% of respondents agreed that they had the “opportunity to study for a postgraduate 374 

degree outside of Sudan”, and 40% said that they had received “national funding for the studies 375 

abroad”. 376 

 377 

Similarly, as discussed above, 40.7% of respondents confirmed that they had received funding for 378 

research projects.  Of those that had received funding between 1993 and 2017, 47.8% had received 379 

small national grants of under $10000.  Larger grants were relatively scarce, with only 10.9% 380 

receiving national funding over $10000 and 17.4% international grants of the similar sizes.  58% 381 

of respondents said that they had “published a paper in a peer-reviewed journal”, but less than half 382 

of respondents had published more than 5 papers in the last 5 years.   383 

 384 

While the efforts of the Sudanese government to sustain the academic community are important, 385 

it is inappropriate to assume that these efforts have been sufficient to enable the national academic 386 

community to seamlessly re-integrate with global academia. 387 
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 388 

Lifting Sanctions: Gaps in the Future 389 

 390 

The previous section outlines some of the (many) areas in which sanctions have impacted on 391 

Sudanese academia. The survey data strongly suggests that sanctions have had a marked, negative 392 

effect on the ability of Sudanese academia to develop along a similar trajectory as comparable, un-393 

sanctioned countries.  The data also suggests that Sudanese academia is not necessarily in the 394 

position to immediately take advantage of the recent changes in sanctions. 395 

   396 

Major Investments Are Needed 397 

In response to an open question on the current issues relating to sharing and accessing research 398 

data online, one respondent said: Most of the Sudanese community (including myself) is so behind 399 

on data usage and technology that even if it were open we wouldn't know how to use it efficiently.  400 

This comment was representative of the 42 that did respond to the question, suggesting a pervasive 401 

negativity regarding the current state of Sudanese academia.  The idea that one “does not know 402 

what one does not know” encapsulates the feeling of being “left behind” by the international 403 

research community.  The comments suggested that considerable investment in academic 404 

infrastructures were perceived as urgent. 405 

 406 

In recent years there has been a rise in investments in African academia.  Many funding bodies, 407 

such as the Wellcome Trust and the Gates Foundation, have earmarked considerable funds for 408 

funding African research projects.  As the sanction regimes against Sudan dissipate, the eligibility 409 

of Sudanese academics for these funds can be expected.  While this, of course, represents an 410 
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important opportunity for research capacity building in Sudan, it must be recognized that such 411 

funding structures will not necessarily address the massive research technology deficit in the 412 

country.  The majority of these funding initiatives offer project-specific funds that only allow 413 

project-related equipment purchases.vi   They do not fund “core” laboratory equipment or other 414 

non-essential items (11).  If Sudan is to rely solely on these funding models, it is unlikely that 415 

infrastructural deficit will be quickly or efficiently addressed.   416 

 417 

An additional complication of the sustained technological deficit relates to the “not knowing what 418 

one does not know” referred to above.  For 20 years Sudanese academics have been marginalized 419 

from technological developments in their fields of research.  This has left many without experience 420 

in the use of many of the research technologies currently in use.  Effectively addressing the 421 

technological deficit thus also requires training for researchers in the use of the equipment they 422 

acquire.  Moreover, there is a critical need for training for the support staff and technicians that 423 

will be responsible for the maintenance, calibration and repair of the research equipment. 424 

 425 

Lack of Contacts, Networks and Social Capital 426 

In a final open question, respondents were invited to identify “any other key issues challenging 427 

Sudanese academia”.  Amongst other things, responses included language barriers/training in 428 

English communication (5), learning how to collaborate (6) and network at conferences (3) as 429 

skills needed by Sudanese academics.  These responses point to the perceived need for training in 430 

the soft skills that play an increasingly important role in modern academia.  In particular, the 431 

responses highlighted the skills associated with direct communication with the international 432 

academic community.   433 
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 434 

The difficulties of international travel have left a lasting legacy for Sudanese academia.  In the past 435 

20 years, academics have struggled to attend international conferences and workshops.  In addition 436 

to losing the opportunity to present their work and gain feedback on their research, academics have 437 

lost the chance to network amongst their peers.  Such networking leads to greater research 438 

visibility, and often results in international collaborations.   439 

 440 

Sudanese academics are thus placed in a difficult position.  Sustained travel-related isolation 441 

means that many have few international contacts and active research networks.  Moreover, lack of 442 

training in the “academic soft skills” can make them apprehensive of their future networking 443 

successes.  Viewed collectively, it may be suggested that Sudanese academia currently experiences 444 

a deficit in “social capital”.  As defined by Pierre Bourdieu (1983), this refers to "the aggregate of 445 

the actual or potential resources which are linked to possession of a durable network of more or 446 

less institutionalized relationships of mutual acquaintance and recognition” (14).  It is clear that 447 

efforts are needed to address this deficit in social capital through skill enhancement and increased 448 

travel, although clear strategies on how this could be done remain problematic.  Indeed, increasing 449 

social capital cannot be reduced to increased opportunities to network, but the mutual adoption of 450 

a shared identity and understanding, norms and values, as well as shared trust, cooperation and 451 

reciprocity.  452 

 453 

Skill Shortages 454 

In a number of questions, the survey respondents identified key skill shortages that they felt would 455 

impact Sudanese academia’s ability to benefit from the changing sanction regimes.  Respondents 456 
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were asked to rank statements in response to the question: “as sanctions are lifting, Sudanese 457 

academics will have increasing opportunities to engage with the international academic 458 

community.  Do you feel that there are skill/resource gaps that you would like assistance with?” 459 

All the statements offered (figure 8)) received very similar weightings, indicating that respondents 460 

perceived the need for a range of interventions.  Nonetheless, of all the statements the highest 461 

ranked was the need for “training in the use of online resources, such as collections of articles, 462 

data and FOSS”.   463 

 464 

Similarly, when asked about communicating research to the global scientific community, the 465 

respondents selected “assistance in learning publishing/peer review processes” as the most 466 

important.  Similarly, a question on research data had the need for “training in data management 467 

skills” as the most critical requirement.  Together these responses suggest that the sustained 468 

isolation of the Sudanese academic community has left skill gaps in the ability to not only 469 

communicate research findings, but to make use of the research findings of others. 470 

 471 

The survey concluded with an open question where respondents were invited to add any other 472 

issues they viewed as currently challenging Sudanese academics.  Respondents (73 respondents) 473 

identified language barriers/training in English communication (5), as well as training in “scientific 474 

thinking” (4), writing papers (10), and ethics training (4) as of importance.  Respondents also 475 

identified the need to learn how to collaborate (6) and to network at conferences (3) as skills needed 476 

by Sudanese academics.  From the responses it is evident that the respondents considered a range 477 

of the so-called “soft skills” as vital for academic careers.  In particular, skills associated with 478 
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direct communication were deemed as lacking, undoubtedly linked to the impact that travel bans 479 

have had on international conference attendance and collaborations.   480 

 481 

Jus Post Poenas 482 

 483 

Sudanese academia seems at an impasse.  20 years of sanctions have had a marked effect on the 484 

academic community, research infrastructures and practices, but the recent lifting of these 485 

sanctions will not return the situation of “business as usual”.  This survey demonstrated that the 486 

imposition of sanctions will have long-term effects far into the sanction-free future.  The sanctions 487 

have isolated, and will continue to isolate, Sudanese researchers.   488 

 489 

While Sudan is gradually being included on funding schemes (such as the UK Global Challenges 490 

Research Fund), there is a pervasive silence about whether national governments (and the research 491 

communities in these countries) owe Sudanese academia some kind of reparative investment.  Our 492 

survey clearly shows that assuming the Sudanese academic community will seamlessly be able to 493 

re-integrate and be instantly globally competitive are both naive and lazy.   494 

 495 

The previous section presented data about the long-term effect of sanctions on academic growth.  496 

This section also presented suggestions of ways in which the current status quo could be changed.  497 

What is needed, it would seem, are investments in technological infrastructures, up-skilling 498 

activities and networking opportunities.  While these suggestions are very similar to other capacity 499 

building activities on the African continent, they differ in terms of chronology and moral 500 

justification.  The former highlights the urgent need for these interventions to ensure that the 501 
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negative long-term impacts of sanctions are minimized as soon as possible.  Ensuring a timeous 502 

response will enable academic systems to recover effectively from the enforced isolation. 503 

 504 

The latter difference refers to the reason why such activities should be undertaken.  Capacity 505 

building activities amongst LMIC academia are normally presented according to the more general 506 

justifications for aid (15), whereby both contributors and recipients derive benefit from the 507 

interaction through good will, mutual collaborations and a broader community of expertise.  In 508 

addition to these humanitarian and distributive justice arguments, the responsibility for post-509 

sanction activities must be recognized to carry another form of moral duty as sanctions are 510 

understood as a form of aggression.    511 

 512 

In modern warfare the concept of jus post bellum refers to the post-battle activities aimed at 513 

building a “just and lasting peace” (16).  Scholars such as Brian Orend have proposed a 514 

deontological underpinning for a three-pronged approach to the morality of armed conflict (17).  515 

Appropriate post-war actions include a range of activities that focus on stabilising and rebuilding 516 

war-torn societies and restoring/implementing democratic governance (16,18,19).  These activities 517 

are not only recognized as vital for sustaining the peace within the affected country, but an 518 

important aspect of the victor’s just war defence for military intervention. 519 

 520 

Despite economic sanctions being viewed as the liberal alternative to war (1), there has been little 521 

systematic discussion on what would constitute peace-building activities for sustained economic 522 

sanctions would constitute.  What would be a jus post poenas?vii  As a result, there is little 523 

systematic evidence detailing the types of support offered to nations recently emerging from 524 
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sanctions.  Nonetheless, it is important to recognize that the lifting of sanctions does not guarantee 525 

that countries automatically return to “business as usual”.  Particularly in the case of long-term, 526 

widespread sanctions there could be extremely significant and long-lived implications.  In addition 527 

to the obvious impact on the national economy, these could include: 528 

- Social systems needing to realign with global trends 529 

- Outmoded systems of technology  530 

- Lack of international trade/collaboration 531 

 532 

This lack of post-sanctions peacebuilding activities is exacerbated by the highly variable response 533 

from the international business community.  The lifting of economic sanctions is unevenly 534 

publicized, and the implementation largely up to the individual company.  Many businesses will 535 

thus delay updating sanction information - either from lack of knowledge, apathy or excessive 536 

caution.  As a result, the impact of sanctions can be perpetuated beyond their legitimate end as 537 

companies neglect to update their financial practices.viii 538 

 539 

All of these issues have significant implications for the academic community.  Indeed, lifting 540 

sanctions cannot be seen as automatic reintegration into the international science community.  541 

Depending on the length and severity of the sanction regime, academic systems could face long-542 

term physical, social and regulatory challenges.  Physical challenges could include outdated 543 

research infrastructures that require considerable financial investment to modernize.  Social 544 

challenges could include a dearth of international collaboration, lack of international recognition 545 

for existing research, lack of engagement with current research trends, and a scarcity of key skills 546 

(such as data science) that are defining modern research.  Regulatory complications could arise 547 
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from a lack of alignment between in-country regulations governing research (such as biosafety and 548 

biosecurity) and international standards, which could hamper future funding and collaboration 549 

relationships.  Moreover, as mentioned above, widespread tardiness within commercial companies 550 

to remove sanction-related restrictions in their financial systems could mean that academics 551 

continue to face challenges in making international/online purchases for reagents and equipment. 552 

 553 

Recognizing these multifaceted challenges raises important questions.  Most broadly, it 554 

necessitates that we question what jus post poenas should mean for situations of sanctions - both 555 

for those imposing the sanctions, and for those receiving them.  In such cases, if education, research 556 

and innovation are recognized as important elements of economic growth, is there an expectation 557 

that jus post poenas activities extend to supporting the reintegration of previously-sanctioned 558 

academics into the international academic community.  If so, does the responsibility lie solely at a 559 

national level, or does the international academic community bear some responsibility towards 560 

supporting academic re-integration?  This section briefly considers four questions relating to 561 

developing a jus post poenas for academia recovering from sanction regimes.  The relative silence 562 

about how to re-integrate the Sudanese academic community - and who is responsible – must be 563 

seen as symptomatic of a broader problem with economic sanctions, namely the lack of jus post 564 

poenas in addressing the aftermath of sanction regimes. 565 

 566 

Responsibility: Finding Where the “Buck Stops” 567 

One of the most obvious problems of assigning a jus post poenas responsibility for sanctions is the 568 

nebulous nature of both the implementer and the recipient.  In large part, this is due to the pervasive 569 

and non-specific effect of economic sanctions.  Indeed, as we highlight in this paper, the academic 570 
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community was not the explicit target of the sanctions imposed on Sudan (and, indeed, since 2013 571 

were explicitly exempt from these sanctions).  Petitioning implementer nations for financial 572 

investments in academic capacity building are likely to be fraught with attempts to assign, or shift, 573 

blame.   574 

 575 

Another key problem relating to the non-specific impact of economic sanctions involves the 576 

inevitable “prioritisation” of development targets that would guide any jus post poenas activities.  577 

If any money is dedicated, it is likely that this will be directed to peace-building activities, 578 

reinvigorating manufacturing or developing structures to support democracy.  Such prioritization 579 

reflects the close relationship between the security and peace building communities (20), from 580 

which academia is largely absent.  This is not to say, however, that this exclusion is inevitable.  581 

The prominent role that RDI play in national development strategies (21) suggest that future 582 

conversations are possible … but they do not occur yet. 583 

 584 

Who, then, bears the responsibility for addressing both the immediate and long-term impact?  If, 585 

as suggested, it is unlikely that there will be considerable traction from national governments, 586 

where should pressure be applied?  We suggest that the responsibility lies with the global academic 587 

community - researchers, funders and related stakeholders.  The modern milieu of research is 588 

characterised by the Open Science movement that priorises the free and open sharing of scientific 589 

resources in a manner uninhibited by borders, disciplines or societal positions (22).  Open Science 590 

is underpinned - and dependent on - by a commitment to egalitarianism.  Highlighting that 591 

sanctions thwart this egalitarian ideal should place the responsibility for jus post bellum firmly at 592 
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the feet of the global science community, and places a moral duty not to ignore the insidious 593 

barriers that sanctions erect in the seemingly open world. 594 

 595 

Activism: Addressing the “Transformation Lag” 596 

One of the difficulties of addressing the long-term impacts of economic sanctions is the uneven 597 

way in which information about the lifting of sanctions is disseminated to commercial (and non-598 

commercial) entities.  Indeed, Sudanese officials suggest that the US has not properly spread the 599 

word that there is no longer any risk involved in doing business in Sudan.ix  Anecdotal evidence 600 

from Sudanese academics suggest that many of the companies they interact with maintain the trade 601 

restrictions they utilized during the sanction period.  A key element of effective jus post poenas 602 

would thus involve ensuring that companies providing academic resources are cognizant of 603 

sanction changes. 604 

 605 

For countries such as Sudan, motivating companies to update, change or refresh their current 606 

business strategies in their favour is complicated by the relative size of the Sudanese academic 607 

market.  As it continues to represent a very small portion of the global research market, there is 608 

little incentive for these companies to invest time and financial resources in overhauling their 609 

business practices.  Nonetheless, the ideology of the global (Open) academic community 610 

recognizes that academic communities around the world deserve the same opportunities to flourish 611 

as academics, regardless of context.   612 

 613 

Empathy: Committing Beyond Sanctions  614 
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In many cases, sanctions are symptomatic of broader national challenges.  Indeed, the removal of 615 

sanctions does not automatically guarantee that researchers will be working in stable and 616 

flourishing national contexts.  In many cases the imposition of sanctions is not solely about 617 

ideological differences, but symptomatic of activities resulting from poor governance, lawlessness 618 

and state mismanagement.   619 

 620 

Such is undoubtedly the case in Sudan, a nation currently experiencing extreme political turmoil.  621 

In situations such as this, it is unlikely that the academic system will receive the necessary support 622 

needed for rejuvenation in the near future.  This observation is supported by survey responses, 623 

where respondents ranked political instability as equally disruptive to their work as academics 624 

(figure 9).  It is highly likely that they will continue to face considerable challenges in the post-625 

sanction future. Such challenges, unfortunately, do not necessarily go away overnight. 626 

 627 

Further compounding the post-sanction challenges of Sudanese academics is the current state of 628 

hyper-inflation.x  The currency has gone through a period of rapid devaluing and Sudanese 629 

academics - regardless of their new ability to apply for international grants - will struggle with 630 

problems of budgeting and international purchasing (due to lack of forex).  Such situations 631 

significantly complicate efforts to build research capacity.  This financial uncertainty undoubtedly 632 

contributes to the persistent “brain drain”xi experienced by Sudan, that is similarly undermines 633 

other fragile academic systems. 634 

 635 

Asking the global academic community to engage in jus post poenas activities - in Sudan and in 636 

other countries - is thus not likely to be straightforward.  The challenges associated with conducting 637 
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research/networking/educational activities in unstable states are well recognized.  In order to 638 

ensure interventions that are effective and have longevity thus requires a firm moral commitment, 639 

practical support and pragmatic experience sharing.  Effective jus post poenas needs to be a long-640 

term strategy, and cannot be thought of as once-off activities or a brief financial commitment. 641 

 642 

Concluding Comments 643 

 644 

We recognize, however, that sanctions are a difficult topic to address.  They sit at the nexus 645 

between security, national identity and social values and raise uncomfortable tensions between 646 

individual and academic identities.  These tensions should not be minimized, and the individual 647 

interpretations of what constitutes “right action” should be respected.  Nonetheless, the immediate 648 

and long-term impact of economic sanctions have the potential to damage present and future 649 

academic research in affected countries.  In turn, this has widespread implications for economic 650 

and social development.  We therefore advocate strongly for discussions about how jus post poenas 651 

activities could be developed to ensure that the impact on academia is minimized. 652 

 653 
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