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1

Understanding feedback relationships between resources, functionings and wellbeing: a

2

case study of seaweed farming and artisanal processing in Indonesia

3

1. Introduction

4

One of the most significant theoretical contributions to welfare analysis across a range of

5

disciplines has been the development of the Capability Approach (CA), first articulated by

6

Amartya Sen in the 1980s. Motivated by the claim that freedom should play a key role in

7

social evaluations, the CA suggests that we need to look beyond what people do, or say they

8

want to do, and consider what it is that people are free to do - valuable ‘functionings’ they

9

can achieve through the conversion of resources they command. The CA is primarily and

10

mainly a framework of thought (Robeyns, 2005), the approach that focuses on the

11

information that we need in order to make judgements about individual wellbeing or social

12

policies, for example. The CA can be used for a wide range of evaluative purposes and hence

13

has been widely adopted in the human development context; notably, for the United Nations

14

Development Programme Human Development Reports.

15

However, part of the literature argues that the conceptual linear flow central to CA

16

(from resources to ‘functionings’ - ways in which one functions freely - resulting in

17

wellbeing) potentially ignores more complex relations between resources, functionings and

18

their conversion to wellbeing (Anand et al., 2005; Anand et al., 2009; Binder and Coad,

19

2011; Binder, 2014). Some items, viewed or categorised as ‘functionings’ in one context,

20

may themselves be resources in another context. The three core concepts of resources,

21

‘functionings’ and wellbeing might thus be mutually interdependent. This ambiguity in Sen’s

22

CA, related to the fact that a single item could be viewed as having a different role by

23

different people, in different contexts, is in literature termed the ‘‘circularity problem’’. The

24

more ‘functionings’ and/or resources considered, the more interdependencies and feedback

25

loops one is likely to observe, argue Binder and Coad (2011). Feedback loops between the

26

resources, ‘functionings’ and wellbeing should be explored and understood, as their presence

27

might indicate that some resources create additional value through feedback loops, yielding

28

higher levels of wellbeing than would be captured if only linear flows are accounted for.

29

Ignoring feedback loops therefore potentially diminishes value of some of the

30

resources.Further, few studies are able to measure or report on differences in the abilities of

31

various actors, who have similar access to resources (for example education or paid

32

employment), to convert resources into functionings, due to their gender, race, social

33

conditioning, etc. (for example, education might be denied to a girl by family members or

34

social norms might prevent her from taking paid job outside of the community, even when

35

schools and jobs are available), (Iversen, 2003).

36

In this paper we propose a non data-intensive approach to understanding the complex

37

feedback relationships (in this paper also termed ‘circularity’) and the potential implications

38

in development practice. We use as a case study seaweed farming in South Sulawesi,

39

Indonesia, and explore the perceptions of 74 women from nine seaweed farming villages. We

40

explore the linkages that these women perceive between their wellbeing and the contributors

41

to wellbeing that they conceptualise as resources, capabilities, and functionings. We do so

42

using two related activities. The first activity is seaweed farming, perceived by participants

43

as being a family business where both inputs and benefits are shared within the household.

44

The second activity is artisanal processing of farmed dried and fresh seaweed, with other

45

ingredients, into a range of local food products (such as snacks and cakes), which is regarded

46

as ‘women’s only’ business. Using the two activities, we are able to test if perceptions of

47

interdependencies and feedback relationships between resources, ‘functionings’ and

48

wellbeing (a) exist and (b) vary for different activities carried out by the same people. We

49

also test if wellbeing factors perceived as linked to these two activities are different, and to

50

what extent they differ.

51

This paper is organised as follows. We provide context for seaweed farming in South

52

Sulawesi and present our conceptual framework and details of data collection and analysis.

53

We then present our findings on seaweed farming and artisanal seaweed processing, before

54

populating the conceptual framework with our results and discussing the implications.

55
56
57

2. Materials and methods
2.1. Seaweed farmers of South Sulawesi
The farming of seaweed (marine macroalgae) has grown rapidly throughout the world

58

and is now practised in more than 50 countries (FAO, 2019).The most prominent market for

59

farmed tropical seaweeds is associated with the industrial use of hydrocolloids (carrageenan

60

and agar) in pharmaceutical and food manufacturing (Valderrama et al., 2015). Seaweed

61

farming in Indonesia has historically developed as an industry dominated by smallholder

62

farmers and supported by engaged traders (Neish, 2013), very much growing from the

63

‘bottom up’ (smallholders supported by engaged traders) without external ‘pushes’ (in form

64

of policy targets, subsidies, and similar) (Larson et al., 2021). The annual farmed seaweed

65

output in Indonesia is reported as having increased by more than 10-fold between 2005 and

66

2014, and by 2017 Indonesia produced an estimated 37% of the world farmed seaweed

67

(FAO, 2019). South Sulawesi Province has become the centre of Indonesian seaweed

68

production, generating 35% of national production in 2017 (Buku Statistik Perikanan

69

Budidaya Indonesia, 2018), most of it in Takalar and Bulukumba Regencies.

70

Seaweed farming involves all members of the household, with established roles.

71

Typically, men undertake boat-based activities (setting lines, regular maintenance and

72

cleaning of the seaweed clumps and lines), while women and youths undertake shore-based

73

activities (removing seaweed from the lines at harvest, and tying on the explants for the next

74

crop). After harvesting and drying, farmed seaweed is sold on for industrial extraction of agar

75

or carrageenan. Aside from this industrial use, farmed seaweeds can be processed locally at

76

small scale into a diverse range of goods such as chips, cakes, ice-cream and soap. This

77

artisanal seaweed processing into food and household items (referred to in this paper as

78

“artisanal processing”), for direct sale at local markets, is typically undertaken by female

79

members of seaweed farming households in the same village, with groups of women from

80

various households working collaboratively to do so. Importantly, the artisanal seaweed

81

processing activity requires relatively little capital and can be undertaken at small scale, in

82

rural villages, and in combination with the processing of other resources, e.g. fish. In addition

83

to processing in a ‘group’ environment as a cooperative, processing is also organised and

84

conducted as a personal small business.

85

Although interdependent, seaweed farming and artisanal processing are distinct

86

activities, in that one can be engaged in farming without being engaged in artisanal

87

processing, and vice versa. The two activities are different from both the social point of

88

view, where farming is a family affair and artisanal processing is ‘women’s’ business; as well

89

as from the economic point of view, with farming generating significant income and often

90

being the main or one of the main household income sources. Artisanal processing is only

91

occasionally the main source of income and more often generates additional income only.

92

This social and economic distinction might have impact on resources available to women to

93

become engaged in the activity (achieved functioning). This would be in line with

94

propositions in the literature that resources available to an individual within the household

95

might differ depending on which aspect of life it provides resources to (Iversen, 2003;

96

Robeyns, 2003).

97

Compared to seaweed farming, artisanal processing is less developed in Indonesia

98

although the government, NGOs and other stakeholders have been supportive of the

99

formation of women’s processing groups. In 2017 in South Sulawesi, there were 33 groups

100

processing seaweed only and 69 groups processing both seaweed and fish; of these, 30 were

101

in Takalar Regency. Given the considerable presence of both farming and processing in

102

Takalar Regency, it was selected as our case study region (Figure 1).

103
104

FIGURE 1

105

2.2. Conceptual framework

106

The Capability Approach (CA) is defined by its focus upon the moral significance of

107

individuals’ capability of achieving the kind of lives they have reason to value (Sen, 1984;

108

1999). The CA combines the ideas of utilitarianism and welfarism which focus on wellbeing;

109

and resourcism, with its focus on the availability of means to the good life (Wells, n.d.). Both

110

are needed, argues Sen. It is not sufficient to be concerned with subjective wellbeing only

111

(how people feel), as people in poor conditions can become so normalized to their conditions

112

of deprivation that they may claim to be entirely satisfied. Nor should we focus solely on

113

resources, as this would exclude consideration of the variability in individual desires and

114

abilities to convert resources into valuable outcomes. Thus the CA focuses directly on the

115

quality of life that individuals are able to achieve. Resources are considered as an input

116

(Figure 2(a)), but their value depends upon individuals’ abilities to act upon them to achieve

117

a ‘good life’ (achieved functionings) .

118

In our study we adopt more complex conceptualisation of the CA (Anand et al., 2005;

119

Anand et al., 2009; Binder and Coad, 2011; Binder, 2014), acknowledging that some ends

120

might simultaneously be means to other ends (Figure 2(b)). Using the example of the

121

functioning ‘‘being educated’’ from Binder and Coad (2011), to illustrate the complex

122

relationships and feedback loops, we note that an individual’s education can be conjectured

123

to be influenced by resources available. But education as functioning can also have an

124

influence (a feedback-loop) on resources, since the individuals who have invested in higher

125

education tend to have better jobs and earn more money. Further, both better education

126

(through the primary loop) and higher income (due to better education, as a secondary loop)

127

might have positive impacts on an individual’s wellbeing. And higher subjective perceptions

128

of wellbeing might also improve mental health, creating a circular feedback-loop between

129

wellbeing and resources. If one looks beyond education to include more than a single

130

functioning, there will be more interdependencies, reinforcing and complicating the

131

circularity.

132
133

FIGURE 2
In answer to the question “who decides what makes a good life?” Sen contends that

134

there are some significant dimensions that everyone can agree on (example of ‘being fed’,

135

Sen, 1979). Acceptance of this proposition is exemplified by the existence of numerous

136

normative proposals for sets of wellbeing dimensions (and variables) including, but not

137

limited to, the Human Development Index and Nussbaum’s list of capabilities for justice

138

(Nussbaum, 2000). Others call for more participatory conceptualisations, arguing that how

139

people perceive and understand change and the world around them, is based on personal

140

beliefs and assumptions (Addison et al., 2019). People have ‘agency’ and can help ‘cause’

141

successful outcomes by their own actions and decisions; they can likewise contribute to

142

unsuccessful outcomes (Stern et al., 2012; van Es et al., 2015). Thus the need to, in addition

143

to expert advice and discussions, also elicit what the people whose lives are the subject of

144

development projects really priorities and consider valuable to their wellbeing.

145

Our analytical approach thus has, at the foundation, Sen’s proposition that a capability

146

set, conceptualised by an individual as required to convert resources into wellbeing, is

147

specific for each particular aspect of life. We use a participatory approach, and do not assume

148

a linear relationship from resources to wellbeing. We start our exploration by examining the

149

link between achieved functioning and wellbeing, exploring which aspects of wellbeing have

150

been impacted by the achieved functionings, and resources required to do so. We then look

151

for evidence, if any, of feedback loops, the perceived changes in wellbeing that have

152

impacted resources and/or functionings.

153

In our study we concentrate on perceptions of women in the households only, but

154

focused on two capability sets associated with different economic activities and differentiated

155

by accepted norms and behaviours governing the roles played by women: (1) those related to

156

the gender ‘shared’ activity of seaweed farming; and (2) those related to what are essentially

157

gender exclusive, female-only activities, linked to artisanal processing. Here, we hypothesize

158

that feedback loops perceived by respondents will differ according to achieved functionings -

159

thus, will differ between the activities we focus on in our empirical study, namely: seaweed

160

farming and artisanal processing. We also explore the extent to which wellbeing factors

161

associated with one activity differ from the other.

162

2.3 Data collection and analysis

163

To collect primary data we visited nine villages in four sub-districts (Kecamatan) of

164

Takalar Regency (Figure 1). The criterion for village selection was the presence of both

165

seaweed farming and artisanal processing within the village. All of the women in each

166

village, who were engaged in artisanal processing (N=143), were invited to participate. In the

167

end, a total of 74 women volunteered to take part in the study, giving this study a response

168

rate of 52%. All data came from this one sample, and each woman answered all questions

169

about both seaweed farming and artisanal processing. The study was approved by an Ethics

170

Committee (University of the Sunshine Coast Human Ethics Committee; approval number

171

A/17/997) and was conducted in Bahasa Indonesia.

172

Fifty-four percent of participating women came from households where seaweed

173

farming was the main or one of the main household income generating activities, while the

174

remainder came from households primarily engaged in agriculture, fishing and fish

175

aquaculture or with small businesses. Most women were in their thirties, married with two

176

children, and living in the village in which they were born. They were relatively well

177

educated, with more than 35% having finished high school or university.

178

We collected data relating to resources, functionings and wellbeing in several related

179

steps, stemming from work by Larson (2011) and Larson et al. (2019). As a first step, we

180

used insights from our experience and the broader literature to compile a short basic list of

181

factors likely to be important to the wellbeing of respondents (including aspects such as

182

health, health facilities, education, educational facilities, income, etc.). The list was expanded

183

in collaboration with the local stakeholders, comprising of social and aquaculture academics

184

and researchers, government agencies, non-governmental organisations and industry

185

representatives. At this step several wellbeing factors were modified or added. For example,

186

the factor ‘income’ was split into two factors, ‘Having more money to fulfil basic needs

187

(basic needs)’ and ‘Having more money for additional things (‘extra’ income)’; while factors

188

‘Being able to go for Hajj’ (Muslim pilgrimage to Holy City of Mecca), and ‘Equity within

189

the village, being equal to others’ (as some stakeholders voiced the concern that seaweed

190

farmer’s high incomes are creating envy within villages), were added. This updated list was

191

then piloted with the women in seaweed farming villages to ensure relevance and clarity.

192

Following the pilot, the wellbeing factor list was further updated. For example, factor ‘Being

193

able to send children to school’ was changed to ‘Being able to send the children to highest

194

education level (university), as women insisted that their goal is to educate children beyond

195

high school to the university level. Factor ‘Having a clean and healthy natural environment’

196

was specifically referenced towards ‘clean beaches, ocean’ as this was perceived as the main

197

issue in the villages. During the pilot participants were asked to indicate wellbeing factors

198

important to them, without prompting towards linkages between wellbeing and seaweed. All

199

of the factors included in the final list were selected by at least one participant. We thus

200

arrived at the list shown in Table 1, comprising 21 well-being factors that were presented to

201

respondents and used for data collection reported in this study, as well as for other activities

202

conducted for a wider project. Wellbeing contributors covered various dimensions of human

203

wellbeing, that is, various economic, social and environmental factors conceptualised as

204

potentially influencing wellbeing (Table 1).

205

In the next step reported in this paper, respondents were asked to consider the list of

206

wellbeing factors identifying those that they thought of as having a link to seaweed farming

207

(“Is there a link between seaweed farming and this wellbeing factor?”). For each factor

208

selected by respondents, we explored perceptions of linkages – asking respondents to explain

209

how it was that the activity (seaweed farming) was linked to each selected wellbeing factor.

210

These questions were open-ended, ensuring that the linkages perceived by respondents were

211

reported on without interviewer prompting and so represent respondent, rather than

212

researcher, conceptualisation. Wellbeing factors were thus variously discussed in terms of

213

what they created or resulted in, what they were needed for, contributed to, resulted from

214

and/or enabled. This step was repeated for artisanal processing, asking respondents to first

215

identify wellbeing factors that were linked to processing, and to then explain the association

216

between these factors and processing activities.

217

TABLE 1

218

Table 1 reports on percentages of respondents linking each wellbeing factors to (a)

219

farming and (b) artisanal processing, but qualitative analyses were conducted only for the

220

subset of wellbeing factors that had been mentioned as being linked to farming or artisanal

221

processing by more than 10% of respondents. We acknowledge this is an arbitrary cut-off,

222

but it was chosen in order to be able to populate our conceptual model across the categories.

223

The qualitative data describing links and associations between farming, processing and

224

wellbeing were then analysed as follows. We started with the link between achieved

225

functioning and wellbeing, and explore which aspects of wellbeing have been impacted by

226

this achievement. In accordance with the literature and our conceptual framework, for each

227

explored wellbeing factor we specifically looked to determine whether the explanation about

228

the link was:

229



a causal effect on wellbeing, where,
o the effect was perceived as having been directly caused by the presence of

230
231

the mentioned resource (causal link A, Tables 2 &3);
o the effect was perceived as having been directly caused by achieved

232
233
234

functioning (causal link B, Tables 2 & 3)


indication of feedback loops, where,
o changes in the wellbeing factor were noted as improving resources

235
236

(feedback loop, column C, Tables 2 & 3)
o changes in functionings were noted as improving resources (feedback

237
238

loop, column D, Tables 2 & 3)

239

We then use this thematically grouped data to populate our conceptual framework (as per

240

panel (b) in Figure 2). This allows us to identify and characterise instances of circularity (that

241

is, perceived feedback loops between wellbeing, achieved functioning and resources) and to

242

test if perceived feedback loops will vary between achieved functionings (e.g. farming and

243

processing).

244

3. Results

245

3.1. Seaweed farming

246

Out of the 21 wellbeing factors presented to participants, six were perceived as linked to

247

seaweed farming by more than 10% of respondents and are ranked in Table 2 in descending

248

order of % of respondents selecting. Health was seen as an important resource for being able

249

to work on the farm; improved housing and fulfilment of basic needs were seen as being an

250

effect of income earned from seaweed farming and were important contributors to wellbeing.

251

These are the only three factors identified by respondents which had a singular

252

(unidirectional) role. Other factors were mentioned in several contexts, with one or more

253

feedback loops underscoring the significance of circularity. For example, social networks

254

were seen as an important resource, but were also involved in discussions about the way in

255

which seaweed farming improved social networks, and in discussions about how

256

communication with new people improved agency and confidence thus contributing to

257

wellbeing. Increased agency and confidence were identified as important resources for other

258

dimensions and facilitated the formation of additional capability sets; extended networks

259

were also perceived as additional resources in their own right (Table 2). In the case of

260

motorbikes, purchase was facilitated by the income from seaweed farming. Both the mobility

261

a motorbike provides and the time saved travelling, were identified as contributors to

262

wellbeing. The feedback loop also included benefit of the time not spent travelling, which

263

was now available to use for other activities. In addition, having a motorbike enabled better

264

access to the market not only for activities related to seaweed, but for other activities as well.

265

TABLE 2

266

3.2. Artisanal processing

267

A total of 11 factors were linked to artisanal processing by more than 10% of respondents,

268

and they are listed in Table 3. The larger number of factors selected here, compared with

269

seaweed farming (only 6 factors in section 3.1), suggests that women perceive that processing

270

affects a larger cross-section of life than farming.

271

Again, health was seen singularly as an important resource for artisanal processing,

272

i.e. you needed to be in good health to engage in processing. Fulfilment of basic needs as a

273

result of income from artisanal processing was discussed as an important contributor to

274

wellbeing, only. All other factors discussed were mentioned in more than one context,

275

including as contributors to wellbeing. Compared to seaweed farming, where all but one

276

factor discussed (social networks) was a direct derivative of farming income; we note here

277

the emergence of several non-financial dimensions of artisanal processing: importance of

278

learning and sharing knowledge, having a job one enjoys, owning a business, and living in a

279

clean and healthy natural environment. Linkages related to social networks and motorbikes

280

were similar to those expressed for seaweed farming (Table 3); while perceptions of the

281

feedback loops related to learning and sharing were similar to those related to social

282

networks.

283

Feedback loops related to owning a business, were twofold. On one hand, there were

284

wellbeing improvement linked to pride of being in control and being “seen by others

285

‘employed’ and ‘working’”; on the other hand, the wellbeing impacts were related to having

286

one’s own income. Pride became an important resource for other dimensions, while income

287

was often invested in growing and diversifying the business. Hence, in several cases,

288

improvements in wellbeing stemming from improved confidence, agency, pride, perception

289

of self-worth and respect by others, were perceived as increasing one’s resource base,

290

dimensions that can be used to support other capability sets in the future.

291

TABLE 3, or both TABLES 2 and 3 here

292

4.3. Populating our conceptual model

293

We used our results for seaweed farming (Table 2) and artisanal processing (Table 3) to

294

populate the conceptual model as proposed in Figure 2. We can observe from our results

295

presented in Figure 3 that the capability sets required for farming and for processing are

296

distinct.

297
298

In both cases we can observe feedback loops (Figure 3). Only a few of the factors
discussed were seen as having a singular role, and two were the same for both activities:

299

health was required in order to be able to work; and basic needs were fulfilled with the

300

income earned (bold coloured text in Figure 3). Income earned from seaweed farming has

301

also allowed for improvements in housing conditions. All other factors had at least two

302

perceived functions; and several, notably clean healthy environment and social networks,

303

were mentioned in almost all contexts.

304

We can also note that artisanal seaweed processing, an activity regarded as ‘women’s

305

business’, has elicited a much larger sub-set of factors to discuss (11 factors) compared to

306

farming, which is seen as a family business (six factors were discussed). Nonetheless five out

307

of six factors discussed for farming also appeared in processing discussions, and in the same

308

roles: two of them, health and basic needs, were unidirectional in both activities; while the

309

other three factors, social networks; motorbike; and extra income, were discussed in both

310

functioning-resource and the wellbeing-resource feedback loops (Figure 3).

311

312

FIGURE 3

4. Discussion

313

In this paper we propose an alternative non data-intensive approach to exploring and

314

understanding the feedback loops between resources, functionings and wellbeing. We test if

315

such feedback loops are perceived to exist, and if yes, if the perceptions vary for different

316

activities carried out by the same people. We also test if wellbeing factors perceived as

317

linked to two activities are different, and to what extent.

318

Our hypothesis that study participants would perceive feedback loops indicating

319

interdependencies between wellbeing, functionings and resources, is confirmed. One factor,

320

health, was perceived as a resource only (e.g. you need to be healthy to farm or process

321

seaweed), resulting in a unidirectional flow from the resource to wellbeing. Other factors,

322

such as motorbikes and social networks, were reported as ‘outcomes’ – seaweed income

323

facilitates the purchase of motorbikes, but the motorbike becomes an important resource per

324

se (improving the ability to access markets), as well as an important time-saving device,

325

where additional time became a newly available resource to be used for other (preferred)

326

activities. Our findings thus support reports in the literature: we have identified concrete

327

situations of feedback loops, where some outcomes are simultaneously also resources / means

328

to other outcomes /ends (Robeyns, 2005). Biden and Coad (2011) argue that this complex

329

interplay of causal relationships and feedback loops is often badly understood for two

330

reasons. First, studies tend to use data that are readily available but not collected with the aim

331

of capturing people’s wellbeing (Robeyns, 2006). As a result, studies focus on dimensions

332

that are most easily quantified, not necessarily on dimensions that are most important to

333

stakeholders, with unintended and serious implications (Stoeckl et al. 2018). Our study

334

suggests a simple yet effective empiric way of identifying both the dimensions of relevance

335

and associated feedback loops. Our findings also support suggestions in the literature of the

336

need to explore the importance of considering time-lags when assessing factors with

337

considerable circularity (Binder and Coad, 2011). For example, social networks were created

338

as a result of artisanal seaweed processing and subsequently contributed to wellbeing through

339

improved agency and confidence, but social networks also grew into a resource available for

340

development of alternative activities. Thus, the ‘value’ of factors such as social networks

341

needs to be assessed not only in relation to seaweed farming and processing, but also in

342

relation to other emerging (future) functionings. The role of intertemporal development is

343

often neglected, in that several different time lags might need to be considered in order to

344

appreciate the dynamics of individual functionings and possible feedback effects.

345

Based on these results, we populate the conceptual framework for both seaweed

346

farming and the processing, testing if the perceptions of feedback loops vary between

347

different activities. We find that feedback loops are very similar for three core factors, social

348

networks; extra income; and motorbikes. This finding is in line with the broader literature,

349

where social networks and availability and ease of transport, as well as availability of capital,

350

are perceived as essential enablers of development (Nassbaum, 2000; FAO, 2014),

351

suggesting that ‘some resources might be more important than the others’. However, the key

352

difference is that artisanal processing has elicited a much larger sub-set of factors to discuss

353

(11 factors discussed) compared to farming (six factors). Several factors linked to processing

354

are of non-monetary nature and not associated with the market, such as learning and sharing;

355

enjoying ones job; and owning a business. These created improvements in wellbeing through

356

improved confidence, agency, pride, perception of self-worth and respect by others. The

357

feedback loops indicate these improvements were perceived as increasing one’s resource

358

base, creating or improving resources that can be used to support other capability sets in the

359

future. The role of self-confidence and self-worth as enablers are well acknowledged in the

360

literature (Robeyns, 2005; FAO, 2014).

361

The positive wellbeing impacts associated with artisanal processing may not be

362

coupled with the rapid acquisition of large, short-term wealth, but may instead be laying the

363

foundations for longer term, sustained and holistic development. These are interesting

364

findings worth further explorations, as this might be a result of artisanal processing being

365

‘women’s only’ activity, while seaweed farming is a family business. This would be in line

366

with propositions that resources available to an individual within the household might differ

367

depending on which aspect of life it provides resources to (Iversen, 2003; Robeyns, 2003).

368

For example, a wife might have access to cash or to technical training if this is in relation to a

369

family business; but the access to cash or technical training might be denied to her if it is

370

related to ‘her’ business. Here, we find evidence of ‘her’ business creating much stronger

371

non-financial rewards, such as pride and confidence, potentially indicating that the same

372

amount of resources utilised for different activities might ‘yield’ different level of wellbeing,

373

a proposition worth further study. These aspects have policy implications, as collecting this

374

type of information would inform us about resources that are most valuable and hence

375

warrant investment, but also about resources that might already be available to a person (i.e.

376

social network or self-confidence) that should not be ignored.

377

Presence of feedback loops and their relevance to development have been tested in the

378

literature using large existing data sets, analysed with a variety of different econometric

379

methods (see Martinetti, 2000; Ramos and Silber, 2005; Krishnakumar, 2007; Binder and

380

Coad, 2011). Our data support suggestions that statistical techniques that allow for inter-

381

dependencies and feedbacks between variables, over time, would be beneficial to the study of

382

the ‘value’ of resources in development. Data deficiencies unfortunately preclude use of

383

approaches such as vector autoregression models. Systems models may offer a viable

384

analytical tool and have been used to great effect when analysing complex interacting

385

subsystems in data-poor environments (Dambacher et al., 2015). It would be of interest for

386

future research to explore potential long-term impacts of the range of differences reported

387

here, using, for example, dynamic modelling techniques.

388

Health impacts are the main potential negative personal and social effects of seaweed

389

farming reported in the literature (Fröcklin et al., 2012). The FAO (2017) study found that

390

women engaged in seaweed farming reported declining health, including the lack of sleep

391

due to extra effort. In contrast, in this study and as reported by Larson et al. (2021), reference

392

to health was uni-directional: good health was perceived as pre-requisite for farming, but

393

seaweed farming was not seen as impacting health in either a positive or negative way.

394

Impacts of seaweed farming on environment are also well documented in the literature,

395

(Eklof et al, 2005; Kelly et al., 2020), however, respondent in this study did not make any

396

direct associations between environmental quality and seaweed farming. There was however

397

a reported link between environment and artisanal seaweed processing, in that products are

398

dried in open air, usually at the beach, so both clean air and clean beach were perceived as

399

important resources. Participants also reported on increased awareness of importance of clean

400

environment, where improved environmental condition becomes a resource for other

401

activities.

402

It is important to note that our data collection started by considering the relationship

403

between only two achieved functionings and wellbeing. Our results are by no means

404

definitive nor do they represent all the resources perceived by a person as available to them,

405

such an exploration is well beyond the scope of our work. Our results do however indicate

406

that (a) feedback loops between wellbeing, functionings and resources are perceived by

407

study participants, (b) differing monetary and non-monetary resources are used to achieve

408

different functionings, with differing interdependencies and feedback loops, and (c) different

409

achieved functionings might ‘yield’ different levels of wellbeing, indicating that not all

410

resources are of equal ‘value’.

411

5. Conclusion

412

Using face-to-face interviews with 74 women from nine seaweed farming villages in

413

South Sulawesi, Indonesia, we explored the perceptions of the linkages between women’s

414

wellbeing and the contributors to wellbeing that they conceptualise as resources, capabilities,

415

and functionings. This allowed us to empirically highlight the complexity of the different

416

elements involved and record perceived interdependencies, thus informing the debate on

417

circularity in Sen’s capability approach. Our results indicate that interdependencies between

418

wellbeing, functionings and resources are indeed perceived by study participants, and that

419

differing monetary and non-monetary resources are used to achieve different functionings,

420

with distinct feedback loops. We also found that artisanal seaweed processing, viewed as

421

‘women’s only’ business created much stronger non-financial rewards, such as pride and

422

confidence. We thus argue that the same amount of resources utilised for different achieved

423

functionings might ‘yield’ different levels of wellbeing, indicating that not all resources are

424

of equal ‘value’- a proposition worth further study. The method applied in this study allowed

425

us to shed light on the circularity in a data-poor environment, circumventing data

426

deficiencies. Future studies such as the one described in this paper are of potential policy

427

interest as they would inform us about resources that are most valuable, and hence warrant

428

investment; but also about resources that might already be available to a person (i.e. social

429

network or self-confidence) that should be encouraged.

430
431
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Figure 1. Conceptualisation (a) provides a linear outline of the core relationships in the
Capability Approach (CA) where the end goal of well-being is a result of people’s
capabilities to function, their effective opportunities to undertake the actions and activities
that they want to engage in, based on the resources available; while (b) presents a more
circular complex relationship with the feedback-loops and reinforcing cycles between core
concepts, thus avoiding any potential “circularity problem” of (a)

Figure 2. Case study location in Indonesia. South Sulawesi Province
(highlighted, left) with Takalar Regency (highlighted right).

Figure 3. Perceptions of relationships and links between core well-being factors of
relevance to seaweed farming and artisanal seaweed processing; factors with a singular role
in bold, coloured text
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Table 1. The final list of 21 well-being factors, with the percentage of respondents linking
the factors to (a) seaweed (SW) farming (“Is there a link between seaweed farming and this
well-being factor?”) and (b) artisanal seaweed (SW) processing (“Is there a link between
seaweed processing and this well-being factor?”).
% respondents linking factors to
(a) SW farming
(b) SW processing

No

Well-being factor (abbreviation)

1

Having good quality clinics and hospitals close by
(clinics)

3

1

2

Having houses that are in good condition (housing)

15

8

3

Having motorised transport e.g. motorcycle, car
(motorcycle)

22

38

4

Having good quality schools close by (schools)

0

4

5

3

31

38

5

27

7

8

5
6
7
8

Being able to send the children to highest education
level (University)
Having good social networks
(Social networks)
Sharing experiences and learning new skills (sharing
and learning)
Having good role models in the community (role
models)

9

Being close to the market (market)

5

39

10

Being strong and healthy (health)

24

38

5

4

4

4

0

0

1

14

3

9

11

14

27

18

8

15

5

26

7

12

0

1

11
12
13
14
15
16
17
18
19
20
21

Being able to go for Hajj, pilgrimage to Holy City of
Mecca (Hajj)
Knowing that the village is a safe place, e.g. not
many robberies or violence (safety)
Law enforcement: Knowing that people who behave
outside the law are punished (law)
Having jobs that people enjoy doing, not just jobs
for money (job I enjoy)
Having jobs available in the local village (local job)
Having more money to fulfil basic needs (basic
needs)
Having more money for additional things (‘extra’
income)
Having your own businesses within the village (my
own business)
Having clean and safe drinking water (clean
drinking water)
Having a clean and healthy natural environment, e.g.
beaches, ocean (environment)
Equity within the village, being equal to others
(equity)
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Table 2. Farming: Perceived linkages between seaweed farming, well-being and resources; well-being factors are those considered to be linked
to seaweed farming by more than 10% of respondents, listed in descending order based on % of respondents selecting the factor. Dash indicates
‘no link mentioned’.
Perceived feedback loop between….

Perceived casual link between ...
Well-being

A. Resource and well-being

B. Seaweed farming and well-

C. Well-being factor and

D. Seaweed farming and

factor (%

factor

being factor

resource

resources

Social

A resource required for

Networking with new people

Increased confidence and agency

New networks with traders and

networks

communication and access to

improves agency and confidence

are important resources

customers improve resources.

(31%)

traders and customers.

selecting)

‘Extra’ income

–

(27%)

Health

Good health is important for

(24%)

farming, ‘strong and able to

–

Income from seaweed farming

Income is reinvested in seaweed

enables the purchase of ‘secondary’

farm, for ‘capital’ purchases of

(non-essential) goods.

tools and materials

–

–

–

work’
Motorbike
(22%)

–

Purchase of the motorbike was

Time not spent travelling is now

Having a motorbike enables better

facilitated with the income from

available to use for other

access to the market

seaweed farming. Both the mobility

activities

a motorbike provides and the time
saved travelling were identified as
contributors to well-being.

Housing

–

(15%)

Respondents linked the ability to

–

–

–

–

repair or purchase houses with the
income from seaweed farming

Basic needs
(11%)

–

SW farming income allowed
respondents to meet basic family
needs (food, hygiene, clothes)
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Table 3. Processing: Perceived linkages between artisanal seaweed processing, well-being and resources; well-being factors are those considered
to be linked to seaweed processing by more than 10% of respondents, listed in descending order based on % of respondents selecting the factor.
Dash indicates ‘no link mentioned’.
Perceived feedback loop between….

Perceived casual link between ...
Well-being

A. Resource and well-being

B. Seaweed processing and well-

C. Well-being factor and

D. Seaweed processing and

factor (%

factor

being factor

resource

resources

Market

Easier to buy materials if market

Proximity to market improved well-

(39%)

is closer

being via timesaving

Health

Ability to ‘work better when

(38%)

healthy’

selecting)

–

–

–

–

–

Having ‘friends across village’ as well

Feelings of agency, confidence,

Better links with the market were

networks

as new linkages outside the village

self-worth, became important

additional resources for this and

(38%)

increased agency, confidence,

resource for other dimensions.

other activities

Both the mobility a motorbike provides

Time saved was now freed to

Having motorbike enabled better

and the time saved travelling were

become a resources for other

access to the market

identified as contributors to well-being.

activities

Social

–

perceptions of self- worth .
Motorbike
(38%)

–

–

Learning and

New knowledge, skills and capacities

Similar to social networks, feelings

Increased knowledge, new skills,

sharing

increased agency, confidence and

of agency, confidence, self-worth,

ability to develop new products,

(27%)

perceptions of self worth .

became important resource for

gained during involvement in SW

other dimensions

processing, were seen as resources
for other dimensions

Clean drinking

Clean water is required for

Water purchased for business was also

Understanding of benefits of using

water

seaweed processing

used in the households with perceived

clean water in the household and

benefits of ‘healthy body’ and ‘good

for processing became a resource

hygiene’

for other dimensions

(26%)
‘Extra’ income

–

(18%)

Ability to purchase ‘secondary’ (non-

–

–

This income is also reinvested in
business, for ‘capital’ purchases of

essential) goods.

tools and materials

–

Having my

Being in control, seen by others as

Agency, confidence, self-worth,

own business

‘employed’ and ‘working’, pride

pride, became important resource

(15%)

Having her own income

for other dimensions

–

Basic needs
(14%)

Income is reinvested in business

–

SW farming income allowing them to

–

meet basic family needs (food,
hygiene, clothes)

–

Having a job I
enjoy

–

Feeling better when doing what she

Feeling good becomes important

enjoys

resource for other dimensions

Enjoying cleaner beaches

Awareness of importance of clean

Clean environment in particular

(14)
Clean and

Products are dried in open air,

healthy natural

usually at the beach so both

environment – this understanding is

beaches required for processing

environment

clean air and clean beach are

a new resource for other

become a resource for other

(12%)

important

dimensions

dimensions
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wellbeing factor to (a) seaweed farming and (b)
seaweed processing.
Tables 2 and 3 are accordingly modified to also
include % of respondents selecting each factor, as the
factors in those tables are presented in descending
order of relevance.
We agree with the reviewer that some sort of
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dynamic modelling techniques such as STELLA,
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two messages (a) empirical data supporting that
feedback loops do indeed exist, and differ for different
activities, and (b) some of the wellbeing factors
associated with the feedback loops differ, and some
span across both activities (i.e. social networks;
motorbikes). We have extended on our results section,
and on this point in Results and Discussion to make a
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‘It would be of interest for future research to explore
potential long-term impacts of differences reported
here, using for example dynamic modelling
techniques.’ (373-383)
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wellbeing as the ultimate goal.
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But as I mention below, the substance of the study is
not the results. It was set out to be a really interesting
study, but failed to really grab the findings and make
them the centerpiece of the paper. Would love to see
this re-worked with some greater emphasis on the
actual data collected.

Response
Thank you.
We trust our revisions, as per your and the suggestions
of other reviewers, now better incorporate and give
greater emphasis to our own findings, thus improving
the quality of the paper.

Other comments:
One thing I really struggled with was grasping the
difference between the preparation of seaweed
following collection from the environment (which
many would call also processing) and what you refer
to as processing. From experience in Southeast
Sulawesi, seaweed farming and processing are more of
a supply chain. The manuscript is built around the idea
that resources, functionings and well-being are
interdependent, yet you specifically refer to seaweed
farming and processing as distinct activities in the
abstract (but change this to related activities in the
manuscript), when these too are interdependent (one
cannot process seaweed if there is nobody farming
seaweed right). My question here is why you don't
look at these things together instead of analysing them
separately. If you have good reasoning for this please
elaborate on it in the method section and clearly
articulate the difference in the element of seaweed
farming conducted by women and seaweed
processing. It's also
not clear if there were two separate groups of people
interviewed; those who farm and those who process.
Was there any overlap?
There are numerous studies that show how the
processing of seaweed has negative health
implications. While this may have not been picked up
in your interviews, it might be useful to indicate how
this can be a negative feedback loop since health was
so important for your case study.
Line 176-177: Please add the correct reference year
here, but it would also caution that statement since
there have been a number of studies conducted within
Indonesia noting the vast impacts that seaweed farms
have on seagrass meadows for example (lots of
seagrass loss reported as a result of seaweed farming)
as well as studies showing negative impacts seaweed
farming has for fisheries (supplementary income
supports unsustainable fishing). The study you refer to
is also for the Western Indian Ocean.

We have now included further clarification and the
definition of what is considered as ‘processing’ in this
study (lines 75-78), and also call it “artisanal
processing” throughout.
We agree that seaweed farming and seaweed
processing are interdependent, i.e. that one cannot
process seaweed if there is no farming.
Although interdependent, they are distinct activities, in
that one can be engaged in farming without being
engaged in processing, and vice versa. But the two
activities are different from the social point of view
(farming is a family affair while processing is
women’s business) and the economic point of view
(farming is generating significant income hence can be
the main household income source, processing rarely
is the main source of income rather it generates
additional income only). We now present reasoning
for our conceptualisation in more detail in Methods
section lines 85-95.
We also clarify structure of our sample i.e. that it was
one sample only and that all the women interviewed
were engaged in seaweed processing and came from
seaweed farming families where seaweed was in some
cases the major source of income and in some cases
not (clarifications in lines 162-170).
An important finding of our study, reported in a
separate journal article, is that participating women
reported no negative health issues related to seaweed.
This is indeed in contrast to previous literature hence
we include an additional paragraph to the Discussion
section (lines 384-397) which discussed heath and
environmental implications of seaweed farming.
We agree that this sentence was somewhat biased in
its original form hence have modified it. As per
response above, there is now an additional section in
Discussion that addresses this.

This is a really nice study with important findings, but
as mentioned previously, most of the manuscript is
introduction material. You clearly have some
interesting results but much more effort is needed to
capitalise on these and make the manuscript more
about the actual case study and less of a review of the
capabilities approach.

We trust our revisions of the 'Methods', 'Results' and
‘Discussion” sections provide more relevant detail of
the actual case study. We concentrate on two
messages (a) empirical data supporting that feedback
loops indeed exist, and differ for different activities,
and (b) some of the wellbeing factors associated with
the feedback loops differ, and some span across both
activities (i.e. social networks; motorbikes).
We have also shortened the Introduction, and
shortened and moved the Conceptual Framework
section to Methods. We trust our actual results and
their implications now come across more strongly.

MANDATORY TO ANSWER QUESTION 1 TO 4
Agree, addressed as specified in earlier responses.
1. Does the subject of the manuscript fall within the
scope of Ambio? Yes
Comment: Although I think there could be more
emphasis here solidifying seaweed farming as part of
the environment, and thus linking this back to wellbeing.
2. Is it comprehensible not only to specialists but also
to scientists in other fields and interested laymen?
No
Comment: I really enjoyed reading this manuscript
and found it very interesting. It introduced interesting
concepts and applied them to seaweed farming and
processing. However, there were many sentences that I
found difficult to understand and many where I had to
re-read again and again to grasp what you were trying
to say e.g. line 143-147. In this regard, I think the
language could have been much less philosophical in
parts of the first two sections, which would greatly
improve the flow and readability of the manuscript.

We have modified language in the first two sections of
the manuscript in an attempt to address this comment
by modifying where possible the philosophical
language, and have shortened these sections
considerably.

4. Are the results of sufficiently high impact and
global relevance for publication in Ambio? Is the
manuscript set in an international context and does it
demonstrate how it builds on previous work on the
subject?
Yes/No
Comment: The findings of this study are very
interesting, albeit set in a local context. There was
however, very limited attempt to place the findings in
a much broader context. Well over half of the
manuscript was based on introducing the reader to the
capabilities approach and your conceptual
framework/study system (11 pages) with just two
pages of results and four pages of discussion. There
was only a few sentences here and there really
describing what these results mean for human
development in practice, so it would have been nice to
elaborate more showing how data deficiencies can be
overcome for example.

As per our comments above, we have modified the
manuscript to (a) use less time/space to introducing
the reader to the capabilities approach and the
conceptual framework and (b) enlarge and improve the
discussion section to place the findings in a broader
development literature context.

6. Does the title of the manuscript clearly reflect its
contents? Will it catch the reader's attention?
Yes

Title was modified to better reflect changes made

8. Is the statement of objectives of the manuscript
adequate and appropriate in view of the subject
matter?
No
Comment: No, but only because it took a while to
really grasp what the study was about and what you
intended to do. It was only at line 155 that I really
started to understand what you intended to do.

As per this and other reviewer comments, we have
shortened the introduction and conceptual model
sections; and have included a more comprehensive
statement of objectives at the end of the introductions
section (lines 36-50, specifically, 46-48).

9. Are the methods correctly described and sufficiently
informative to allow replication of the research?
No
Comment: In section 3.2 you refer to the interviews
that were conducted but provide no information on
how these were sampled. How were women selected
for interview, were these randomly chosen? What
were the ethical procedures involved? Were the
interviews conducted in English or in Bahasa
Indonesia? This section needs to be much larger and in
greater depth. Right now, it would be fairly difficult to
replicate this study.

We answer reviewers questions by providing more
details in lines 162-170, and further expand the
methods section, lines 177-200

You also refer to an 'average' respondent. What does
this mean? Is it a philosophical construct or does it
have statistical meaning? Please elaborate on this
section.

Wording revised, line 174

Line 246-260: Please elaborate here. You talk about
being able to populate your conceptual model 'more
robustly' but how do you define robustness here
(which is generally a statistical term)? How did come
up with the 10% cut-off? Much greater information is
needed here.

We acknowledge in our manuscript that this was an
arbitrary cut-off point, and have modified the text
accordingly , lines 217-222.

11. Is the organization satisfactory and are the results
clearly presented?
Yes/No
Comment: While your results is suitable for what you
want to show, it would be interesting to understand
how variable the findings were. You haven't described
how many women listed each factor has being
important? Would be nice to put some numbers and
figures to your findings so they are not just bundled
together. 74 samples is large enough for some robust
statistical analysis that would help strengthen the
paper.

We have also added to Table 1 % of respondents
selecting each factors for both farming and processing
(see below).

As mentioned above, Table 1 (list of wellbeing factors
explored) is now modified to include % of respondents
who linked each wellbeing factor to (a) seaweed
farming and (b) seaweed processing.
Tables 2 and 3 are accordingly modified to also
include % of respondents selecting each factor, as the
factors in those tables are presented in descending
order of relevance.
We understand that use of dynamic modelling
techniques could provide further valuable insights and
we shall explore this in our future work.

Reviewer #3:
Comment
GENERAL COMMENTS:
Thank you for the opportunity of reading this paper,
which I find very interesting and well-written. I think
that if the authors address the comments suggested it
will be a valuable contribution absolutely worth of
publishing.

Response
Thank you!

My comments are listed below:
1.
The issue of gender, it is unclear how gender
issues were addressed in this research, the paper not
interviews men and as far I understand the same 74
women were interviewed for two different activities. It
is unclear if the women interviewed did both always,
only one of them, or sometimes one and sometimes
the other. Are the same women analyzing both
activities? Please clarify.

Methods section on data analysis (now 2.3), has been
extended to clarify structure of our sample i.e. that it
was one sample only and that all the women
interviewed answered all the questions (clarifications
in lines 162-170). We also provide some further
clarification of respondent selection process, as per
request of reviewer 2.

2.
The simplistic analysis of seaweed farming
impacts. This is not a paper about seaweed farming
social-ecological impacts, still the authors mention
that the impact is minimal. I think that a more
balanced view is needed, there are many scientific
publications showing that the impact of seaweed
farming on the local environment and on women's
health and well-being is considerable and negative. It
might be different in different parts of the World, but
the authors have to be fair and balanced.

Regarding the issue of gender, seaweed farming and
seaweed processing are activities that differ on social
point of view (farming is a family affair while
processing is women’s business) and the economic
point of view (farming is generating significant
income hence can be the main household income
source, processing rarely is the main source of income
rather it generates additional income only). We now
present this reasoning in Methods section part 2.1,
lines 85-95.

We agree, our original statements could be read as
somewhat biased.
An important finding of this project, reported in a
separate journal article, is that participating women
reported no negative health or environmental issues
related to seaweed. This is indeed in contrast to
previous literature hence we include an additional
paragraph to Discussion section (lines 384-397) which
discusses potential heath and environmental
implications of seaweed farming published in broader
literature.

3.
Regarding point 2, there are important
references that the authors are missing (see below).

Thank you for providing additional references, now
included in addition to the Discussion section

4.
One of the authors' arguments is that items
cannot be imposed or be pre-defined by researchers.
Information has to come from the beneficiaries (local
people). However, this is a complex issue too, and the
authors do not solve it properly in my view. The
challenge here is to start the research, authors cannot
be a "white sheet of paper", they have to have some
idea about the resources, functioning and well-being
aspects. And as the authors stress consider context
seriously. So before asking people (women) the
authors consulted "stakeholders" (unclear who); why
this was done? The answer is simple, because it is
necessary and correct. My experience from the field is
that it is impossible to achieve the "not-imposing"

We agree with the reviewer that our wording and the
presentation of the process was simplistic. Indeed,
selection of wellbeing factors was a multi-step process
(literature, research team, stakeholders, pilot in the
villages under study), which is now described in more
detail in added lines 177-203. Also here we now
clarify who the ‘stakeholders ‘ were.
In broader response to this comment we have modified
several statements throughout the manuscript, as an
example see addition in line 154.

with interviews as a method. If you were using other
methods like participant observation, deep
ethnography or the like, then it is possible, but NOT
with interviews. Please tune down this and
problematize.
5.
AND MOST IMPORTANT: the so called
"Circularity problem". I think that the introduction has
to be clearer and rephrase in a better text exposing
what is the authors' view of the circularity problem.
The authors need to literally expose the objective of
the paper….beyond presenting their framework. My
initial impression is that circularity it was a "bad"
thing since the critics are many. But it shows out that
for the authors it is not necessarily a bad thing, they
keep circularity and embrace it.
My first suggestion would be to avoid talking about
circularity in your framework and just talk about
complex feedback relationships. But if you want to
keep circularity, then you can mention from the
"circularity problem" to the "circularity potential".
That is in line with your message. You actually do not
solve the circularity problem you highlight the
complexity of the different elements involved and how
to deal with them empirically.

We have accepted this reviewer’s suggestion and have
modified the ‘circularity problem’ term to ‘complex
feedback relationships’. We do on occasion mention
‘circularity’ but do not at all refer to it as a ‘problem’.
Changes have been implemented throughout the
manuscript, including the change of the title (from
“Understanding ‘circularity problem’ in development
practice:” to “Understanding feedback relationships
between resources, functionings and wellbeing:”).
See for example lines 25-30 where we clarify that it is
not circularity that is the problem, but that ignoring
feedback loops could potentially diminish value of
some of the resources.

SPECIFIC COMMENTS:
Line 28- about data availability, please keep in mind
that this is a methodological issue not a conceptual
one.

We agree. The argument presented in those lines is not
of direct relevance to the paper so was deleted.

Lines 36-38 speak out your objective with proposing
the framework

Specified now early in the paper, in lines 36-38 and
46-50. The conceptual framework has been shortened
and linked more explicitly to what we propose to do.

Lines 66-68, there are many opinions about Sen's
work and approach, can you please balance here?

Paragraph (and this entire section) modified, specific
sentence deleted.

Lines 70-73, cannot agree more!! And that is another
reason to avoid completely the interviewer's own
perspective. The researchers have to contribute in a
deeper understanding on the situation (link this to my
point 4).

As per changes specified under point 4 above

102 - remove circular? Depends on what you decide
(see point 5).

Removed.

168 - This was very surprising!! How comes that
women can choose? What are the other options? Are
they really completely free to make a choice?

Perhaps this is better as ‘choose to the extent
possible.’ We agree with reviewers point, this sentence
has been modified.

175- please remove "aquatic plants" just write (marine
algae)

Text modified

177- Please present an honest nuanced view of the
activity, the reference there is missing year.

Amended as described in point 2

181-182 - do you mean here external things such as
fertilizers, etc. Please clarify bottom-up and pushes

Clarification provided, lines 62-64

In part 3.2 please provide clear information about the
women

Part 2.3 now, provides further details about
participants and the respondent selection process (lines
162-176).

Step 1.- who are the local stakeholders? How those
were chosen? Etc.

Clarified.

Step 2. In Table 2, what is Hajj? How equity was
defined or understood by people. In general the paper
deal with complex concepts in Table 1, which
reinforce my opinion that it is impossible that all thse
only stems from the locals' views.
It would be so interesting to see the whole list before
the cut-off was done. Please put in an Appendix or
supplementary material.

We now provide further descriptions of the wellbeing
factors selection process. It was a multistep process
which started with a very limited number of factors
informed by literature, and then grew in consultation
with the local stakeholders and during the village
pilots. The concept of ‘equity’ for example came from
SH who were concerned that large incomes of
seaweed farming (typically as one off cash payments)
might result in envy of other (non-farming) villagers.
The wording that was used during the interview in
Bahasa could be more closely translated as “on par
with others”.
We provide this and related explanations in new
paragraph of section 2.3 data collection, new lines
177-203.
Amended , we now use ‘feedback loops’ or
‘circularity’ only.

282 - remove circularity? Add complex relationships?
316 - same comment
Please use "circularity problem" throughout the text
MINOR EDITS:
Please write "circularity problem" in the whole text
397 - statement b, fine but there is nothing in the paper
talking about context and I can find similar items
presented in Table 1 for most seaweed farmers in other
locations in the World.
FIGURES:
1. reconsider text for part (b) . Figure can be of higher
quality
2. This figure is not possible to see
3. Use another color for the text instead for bold

Agree, this statement is now deleted. It was not really
one of our main findings, it is just something our
findings confirm.

1.Text (b) modified, higher quality provided
2. higher quality figure provided
3. colour introduced
(figure 2 is now figure 1)

2. Is it comprehensible not only to specialists but also
to scientists in other fields and interested laymen?
Yes/No NO
Comment: Sen's arguments can be more accessible to
managers and public

We trust we have addressed this comment by now, as
we have made several changes to text in Introduction
and Conceptual framework section (in response to this
and other reviewers) .

6. Does the title of the manuscript clearly reflect its
contents? Will it catch the reader's attention?
Yes/No YES
Comment:can be better

Title modified

7. Is the abstract sufficiently informative, especially
when read in isolation?
Yes/No NO
Comment: can be clearer

Original title:
Understanding ‘circularity problem’ in development
practice: a case study of seaweed farming and
processing in Indonesia
Revised title:
Understanding feedback relationships between
resources, functionings and wellbeing: a case study of
seaweed farming and artisanal processing in Indonesia

8. Is the statement of objectives of the manuscript
adequate and appropriate in view of the subject
matter?
Yes/No NO
Comment: needs to be more transparent and spelled
out

We trust this is now achieved, lines 36-39

13. Are the references adequate for the subject and the
length of the manuscript?
Yes/No YES
Comment: But important key references are missing

Several new references added, as per reviewer
suggestions in relation to both seaweed farming (as
per point 3) but also to allow us to put our findings in
context of broader regional development – wellbeing
literature

