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Abstract

Encouraging smallholders to diversify their livelihoods has been a long-held pol-
icy objective of many governments to create resilient rural communities that can
cope with seasonal variations in food production and price fluctuations in commer-
cial markets. Due to the dynamic nature of smallholders’ livelihoods, the relative
contribution of different sources to household income often remains unclear. Recent
research in Indonesia used a household survey of a stratified sample of smallholders
(n=240) in eight villages (five districts) to obtain data of smallholders’ income and
the relative importance of agroforestry. The research analysed income data from the
same households (80%) collected in 2013, 2017 and 2020, providing longitudinal
data of livelihoods and household income. Results revealed important information
about the nature of Indonesia’s rural economy, whereby many smallholders received
most of their income from off-farm sources (56% of income). While most small-
holders still reported farming as their primary occupation, their families’ livelihoods
are diverse and mainly supported by non-farm enterprises. Even the mix of farm-
ing enterprises is evolving, with agroforestry a prominent land-use and source of
household income in Indonesia (29% of income), indicating that smallholders are
intentionally diversifying their land-use and livelihoods. Our research found that
conventional agricultural enterprises generated just 14% of household income, yet
remains vital for household food security. The high proportion of off-farm income
for smallholders has important implications for land management and rural develop-
ment across Indonesia, as smallholders forgo intensification of their farming systems
and instead opt for diversification—and at scale, creating resilient landscapes and
livelihoods.
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Introduction

While the world’s population is becoming increasingly urbanised, smallholders
(small-scale farmers who manage <2 ha) remain important land managers—with
an estimated 480 million smallholders, who comprise 84% of farm enterprises and
manage 12% of the world’s agricultural land (Lowder et al. 2016). Most smallhold-
ers manage mixed farming systems that diversify beyond commodity agriculture,
yet little is known about how their livelihood strategies are changing to meet vary-
ing opportunities and pressures (Gautam and Andersen 2016; Vadjunec et al. 2016).
While smallholders in lower-income countries are vital to a country’s food security,
there is concern that smallholders are not adapting at the scale needed to maintain
food production (Thorton et al. 2018). Furthermore, there is increasing evidence,
such as in China (He et al. 2020) and India (Reddy et al. 2014), that smallholders
are pursuing opportunities beyond agriculture, leading to the transformation of local
economies, rural landscapes and society. The global situation is reflected in Indone-
sia, where about 56% of the population now live in urban areas and cities with an
increasing trend (O’Neill 2021), and agriculture contributed an average of just 5.2%
per year to Indonesia’s GDP during 2000-2010. Indonesia’s Ministry of Agricul-
ture (Ministry of Agriculture, 2015b) published the Grand Strategy of Agriculture
Development (GSAD) 2015-2045 to guide the development of the rural economy
from being largely focused on primary production to one based on high-value inte-
grated bio-industries. While smallholders feature in the narrative of the GSAD pol-
icy, it is uncertain how smallholders with low incomes and marginal resources can
increase their yields and grow high-value crops.

Smallholders also have a central role in Indonesia’s evolving forest policy, par-
ticularly in terms of expanding the supply base for the commercial timber industry
and undertaking reforestation of degraded landscapes. Smallholders are small-scale
farmers whose traditional farming practices have commonly included some man-
agement of trees or forest management for multiple purposes (Race and Wettenhall
2016), typically by planting timber species on plots ranging from less than 1 to 2 ha
(Erbaugh et al. 2017). There are significant areas of smallholder agroforestry and
commercial plantations—at least 1.5 million ha in Java alone situated on community
private lands—known as peoples’ forests or hutan rakyat (Royo and Wells 2012) or
as farmers’ privately-owned forests (Fujiwara et al. 2018).! These smallholders are
significant timber producers in the Indonesian forestry sector. In Central Java, small-
holder production from private land generates more timber than plantation forests
managed by the state-owned forestry enterprise, Perum Perhutani (Erbaugh et al.
2017). However, growing trees as a component of agroforestry does not necessarily
translate into future prosperity for smallholders, as they typically face considerable
economic, institutional and regulatory barriers when seeking to commercialize for-
est products (Maryudi et al. 2016; Nambiar 2019).

! Earlier studies describe privately owned forests as forest resources consisting of home gardens (peka-
rangan), dryland (tegalan), and woodlots (alas or kitren) (Fujiwara et al. 2018).
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Also, there remains international concern about the extent the Indonesian govern-
ment can effectively control the country’s forest resources and its capacity to protect
and manage forests sustainably (Siscawati et al. 2017; Royer et al. 2018; Sloan et al.
2019). A policy of people-centered social forestry is viewed by many governments,
including Indonesia’s, as a means to solving several forest management challenges
(Gilmour 2016). Encouraging smallholders to be actively involved in forestry has
also been recognised as a way to resolve the long history of conflict over land ten-
ure between the state, local and Indigenous communities, and private companies
(Purnomo and Anand 2014). It was during Indonesia’s democratisation process that
began in the late-1990s that the government looked to the potential of community-
based forest management, with a key role to be played by smallholders, in its reform
of forest policy. The purpose of Indonesia’s forest policy at this time was to pro-
vide greater access to state-owned forests and resources for local communities and,
therefore, contribute to poverty reduction among forest-dependent people (Lindayati
2002; Li 2007; Safitri 2010; Urano 2013). Whether commercial forestry contributes
much to the income of smallholders in Indonesia, and if it is favoured by wealthy
smallholders rather than poor smallholders is unclear. Even at a broader level, it is
uncertain what contribution smallholders make to economic development because
of the inherent difficulty of capturing accurate data (Midgley et al. 2017; Carle et al.
2020). At a landscape scale, the dynamics of land-use change are typically com-
plex, multi-dimensional and non-linear, making accurate projections based on cur-
rent trends notoriously difficult (Wilson 2007; Meyfroidt et al. 2018; Riggs et al.
2021). This article discusses recent research that explored the relative contribution
(importance) of farm-based and off-farm enterprises to smallholders’ household
income (cash received), with special attention paid to income from agroforestry.
The research described below also sought to clarify whether the proportion of farm
and off-farm income varied over time, and was markedly different proportionally for
smallholders in different ‘wealth’ categories. It also explored whether agroforestry
(i.e. integrated farming of trees, crops and livestock) is favoured by high income
households with a greater ‘buffer capacity’ and resilience than low income house-
holds (Ifejika Speranza et al. 2014). We have a special interest in agroforestry as
planting trees on farmland indicates that smallholders are committing to a particu-
lar land-use for the life of the trees (i.e. the medium- to long-term, say 5+ years).
Yet growing trees is typically a much less intensive crop to manage compared to
common annual agricultural crops (e.g. cassava, rice), so affords opportunities for
smallholders to allocate their time elsewhere, leading to enterprise diversification
and potentially greater overall income.

The Indonesian Context
Smallholder Forestry in Indonesia
In the last few years, and especially since the election of President Widodo in

2014, the Indonesian government has initiated a large reform process of the man-
agement of state-owned forests and other lands, including initiating a widespread
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Table 1 Forest area established

under individual schemes Scheme of Social Forestry Area (ha) Percentage (%)
in Social Forestry program Village Forest 1,047,287  52.17
(September 2018) (MoEF, 2018) .
Community Forest 498,867 24.45
Community Plantation Forest 298,304 14.86
Forest Partnership 143,147 7.13
Customary Forest 27,950 1.39
Total 2,007,555ha  100%

Table 2 Data of Indonesia’s Social Forestry program at the national and selected Provincial levels (Sep-
tember 2018) (MoEF, 2018)

Location Target area for Area established (ha) Number of Number of
Social Forestry (ha) licences (units)  households
Indonesia (national) 12,700,000 2,007,557 4,880 476,113

Province level (loca-
tion of study sites):

Yogyakarta 3,518 1,565 45 5,005
Central Java 1,514 9,804 31 10,361
South Sulawesi 393,131 51,360 454 32,177

social forestry program which aimed to transfer at least 12.7 million ha of land to
smallholders for the establishment of commercial forests by 2019 (Siscawati et al.
2017; Royer et al. 2018; Herawati et al. 2017; Ministry of Environment and For-
estry [MoEF], 2018). However, to date only about 2 million ha have been granted to
smallholders, about 15% of 12.7 million ha target.2 The area of forests established
under the five schemes that comprise the social forestry program is presented in
Table 1. Data about the social program at the national level and at the study sites for
this research in the Provinces of Central Java, Yogyakarta and South Sulawesi are
presented in Table 2.

The Community Plantation Forest (known in Indonesia as HTR) scheme was
launched in 2007 and comprises about 15% of the area established to date by the
whole social forestry program. The HTR scheme is mainly intended to support the
nation’s commercial forest industries by allowing smallholders to establish timber
plantations designated as Production Forests (MoEF 2018). The forest area of the
HTR scheme is much smaller than the area of forests established on private land
(known as private forest, hutan rakyat), indicating that in some situations smallhold-
ers are confident in growing trees for commercial timber production as individuals
without the need for direct support from one of the schemes in the government’s
social forestry program (Rakatama and Pandit 2020). The MoEF (2018) recently
reported that the total area of private forests established was 5,149,746 ha, much

2 Data from MoEF as at September 2018, distributed to the Social Forestry Working Group.
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larger than the combined area of forests so far established under the social forestry
program, indicating that smallholders have readily responded to market signals from
the local forest industries.

Despite the government’s ambitious target for the social forestry program, only
a small area has been achieved (about 15%, see Table 1). The main factors that
have led to the relatively small uptake of the various schemes in the social forestry
program relate to constraints with the government and communities where social
forestry program is targeted (Rakatama and Pandit 2020). The government has a
complicated and lengthy bureaucratic process for obtaining licenses for commercial
timber production, harvesting, transport and processing (Banjade et al. 2016; Sis-
cawati et al. 2017); many of the government’s staff lack the experience to manage
relationships with diverse stakeholders and resolve conflict between different parties
(Banjade et al. 2016; Royer et al.; 2018); and there tend to be weak relationships
between government and non-government organisations, leading to poor coordina-
tion and understanding of how the different schemes in the social forestry program
are intended to operate (Kusumanto and Sirait 2012). Since the President’s launch
of the 12.7 million ha target for the social forestry program in 2014, the MoEF has
been streamlining the application (permit) process by reducing the steps involved
and technical requirements (Banjade et al. 2016; Rohadi et al. 2017).

The government’s ambition as expressed in the national forest policy is to have
millions of smallholders trading profitably within the commercial forestry sector,
yet this may not reflect the economic reality faced by smallholders. Understanding
the global timber trade is warranted to explore whether the macro-economic condi-
tions (e.g. long-term timber demand relative to supply in South East Asia) support
the investment by millions of smallholders across Indonesia in commercial timber
production.

Global and Domestic Context for Commercial Forestry in Indonesia

The global annual production of industrial round wood was estimated to be about
1.8 billion m? in 2010, and is forecast to increase in volume to about 2.2 billion m?
per annum by 2100, albeit the accuracy of long-term forecasts is fraught (Daigneult
and Sohgen 2011). While annual production of industrial round wood is expected
to increase over the long term, there has been a shift to increasing consumption of
wood-based panels (made with cheaper composite timber) since 2000 and away
from consumption of more expensive sawn timber (FAO 2018). Nonetheless, there
is forecast to be a continuing increase in global production and consumption of sawn
timber through to 2030, with the Asia and Pacific region anticipated to be a net
importer during this period (FAO 2009). Recent data for Asia alone revealed a vast
trade deficit of 73.8 M m® of industrial round wood (imports of 77.9 M m®) (FAO
2019), in line with earlier projections.

Indonesia exports several processed timber products, for example furniture, wood
panels, paper, pulp, woodworking, and a mix of other products (e.g. prefabricated
building items, chip wood, handicrafts and veneer) (MoEF 2018). While exporting
high-value timber products has the potential to increase, analysts have found that the
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furniture and handicraft manufacturers also face onerous regulations regarding pro-
duction and exporting (International Tropical Timber Organization [ITTO], 2018a).
If the regulations for exporting timber products can be streamlined, then there
appears potential for Indonesia to increase exports of processed timber products to
the USA for example, given the growing popularity of teak furniture globally yet
that trade was valued at just USD 1 million per year (ITTO 2018b). Overall, the cur-
rent and forecast global trade in timber generally, and sawn timber and wood-based
panels in particular, will continue to increase, notably in the Asia—Pacific region.
This suggests demand for commercial timber in Indonesia is likely to remain strong,
yet whether this translates into competitive stumpage prices, particularly for small-
holders, remains uncertain.

In response to international concerns about continuing tropical deforestation and
the sustainability of Indonesia’s commercial forest sector, the Indonesian govern-
ment introduced a compulsory certification procedure for all timber exporters, as
a process to verify the legality and origin of all timber sourced from Indonesia.
While the certification process is proving challenging for all parties to consist-
ently adhere to in Indonesia (Susilawati et al. 2019), including smallholders (Fuji-
wara et al. 2015), the international trend toward greater regulation of sustainable
forestry is likely to continue (United Nations Department of Economic and Social
Affairs 2021). The timber legality assurance system (Sistem Verificasi Legalitas
Kayu, SVLK) has been developed by the Indonesian government and now Indonesia
exports SVLK-approved timber products to 166 countries, including 27 countries in
the EU with a commercial value of USD 125.8 million up to December 2016 (Indo-
nesia and European Union [IEU] 2016). Indonesia exports processed timber prod-
ucts and unprocessed logs to many countries, with China being the single biggest
markets for processed timber products valued at USD 2.8 billion in 2017 (MoEF
2017). The combined value of Indonesia’s processed timber exports reached USD
11.62 billion in 2019, with China consistently the single largest destination (MoEF
2020).

Indonesia’s total log production in 2017 amounted to about 44.4 million m?, con-
sisting of logs from plantations (about 38 million m?), natural forests (5.4 million
m3) and privately owned or leased forests (962,940 m3) (MoEF 2017).

Indonesia’s Rural Land-Use

Land use is often dynamic in a country with rapid population growth and rising living
standards, with conflict over land ‘rights’ common in Indonesia. Also, the expansion of
agricultural land is one of the main drivers of deforestation in Indonesia (Bou Dib et al.
2018a; Kusrini 2011), which has a direct impact on the environment and the socio-
economic status of the surrounding community (Bou Dib et al. 2018a;2018b; Pagiola
2000). There has been a large increase in the area of plantation crops over the past two
decades, with about 15 million ha in 1997 to about 25 million ha in 2017. The main
plantation crops include: oil palm, coconut, rubber, coffee, cocoa, cloves, cashew and
sugar cane, with dominant crops and markets varying throughout Indonesia. While the
area of rice fields declined slightly (about 4%) over the same 20-year period to about
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8 million ha in 2017, the nation’s total rice yield increased by over 50% to about 75
million t (Statistics Indonesia [SI], 1998; SI, 2018). The main reason for the decline in
area of rice fields was the conversion of farm land into settlements and buildings (Fir-
daus and Budisusanto 2016). There was a steady increase in the area of ponds for fish
farming to 605,909 ha in 2017. In general, pond areas are built by converting mangrove
forests of coastal areas (Pratama et al. 2016; Setiawan et al. 2015).

In 1997, the proportion of Indonesia’s workforce employed in the agricultural sector
was about 45% (39.4 million people). However, by 2020 the proportion of the work-
force employed in agriculture had declined to about 28% (37.7 million), indicating
employment is shifting away from the agricultural sector (World Bank 2021). The pro-
portion of the workforce engaged in the agricultural sector is similar for most provinces
in Indonesia, with the exception being the urbanized province of Jakarta (SI, 2018).
These data indicate the declining importance of agriculture to Indonesia’s economy,
with most of the emerging employment shifting to the trades or services sectors (SI,
2018). Given the net loss of land from agriculture in Indonesia, recently estimated to be
around 50,000-100,000 ha per year, a progressing increase in farm productivity (inten-
sification) is required to maintain the country’s overall level of food production (MoA,
2015).

The livelihoods of farmers tend to reflect the socio-economic capacity of the indi-
vidual family and local economic conditions, rather than the more distant influences
of macro-economic settings. For example, even though Indonesia has an expanding
economy and growing population, it does not necessarily translate into profitable agri-
cultural or forestry opportunities for smallholders. After all, many countries have raised
concerns about national food security, yet smallholders often do not receive the price
signals from domestic markets that encourage them to grow commodities on a profit-
able and sustained basis (FAO, 2017). Smallholders tend to be flexible in their land-
use and livelihood strategies in response to market conditions, so many are willing to
invest in trees and other unconventional crops when market demand shifts in favour of
these other enterprises (Vogt et al. 2015). Predicting the nature and relative importance
of different influences, and cumulative effects, on smallholder behaviour is invariably
complex (Gautam and Andersen 2016; Kotir et al. 2017), yet allowing smallholders
flexibility in their land-use and enterprise development has been found to be important
for enhancing livelihood resilience (Vogt et al. 2015). Given that 60% of Indonesia’s
poor live in rural areas (BPS 2018), understanding how to stimulate the agriculture and
forestry sectors remains a logical policy goal, particularly if the intersection of the two
sectors—agroforestry, can contribute to the resilience and sustainability of smallhold-
ers’ livelihoods and landscapes (Sinclair et al. 2017). Often intensification of farming is
viewed as the most feasible way to improve rural livelihoods (Herrero et al. 2014), even
if environmental trade-offs are apparent (Shaver et al. 2015; Smith et al. 2019).

@ Springer



D.Race et al.

Materials and Methods
The Value of Commercial Forestry to Smallholders’ Livelihoods

As mentioned above, this article discusses research that aimed to understand
how smallholders are diversifying their livelihoods and the relative importance
of farm-based and off-farm enterprises to household income. The research also
sought to understand whether agroforestry was routinely practiced by smallhold-
ers, and if so, was it favoured more by high ‘wealth’ smallholders with more
farmland and greater financial reserves, than low ‘wealth’ smallholders.

The authors’ facilitated local workshops among 10-20 smallholders to discuss
and develop locally-relevant ‘wealth’ categories for smallholders in their village.
Each workshop identified variables considered by the workshop participants as
important indicators of a family’s ‘wealth’ status (e.g. area of farmland, number
and type of livestock, number and type of vehicles, size of home, social status
within community). Once the ‘wealth’ categories were defined, each household
within the village was allocated by the participants to either the ‘low’, ‘medium’
or ‘high’ category. The authors’ then randomly selected 30 households in each
village from the stratified sample with the proportion of ‘low’, ‘medium’ and
‘high’ wealth households reflective of the wider village population. The num-
ber of respondents in each ‘wealth’ category for each village was kept constant
throughout the period of 2013 to 2020, which varied between the villages sam-
pled (as indicated in Table 3).

The research analysed data collected from a sample of 240 households in eight
villages (located in three provinces: Central Java, South Sulawesi, Special Region of
Yogyakarta), obtained at three time points—2013, 2017 and 2020 (80% coincidence
of households) to explore any changes in the data over time. Households that were
not able to participate in the subsequent surveys in 2017 or 2020, were replaced by
households in the same village which belonged to the same ‘wealth’ category as the
absent household. This approach enabled us to retain a response rate to the survey
of 100% in each village, with 80% of households included in the original survey in
2013 were re-surveyed in 2017 and 2020. The data was primarily collected using a
household survey (structured questionnaire, mostly completed within 1-2 h), with
the data analysed across different ‘wealth’ categories. While the household surveys
were conducted in 2013, 2017 and 2020 (and data reported in this article), house-
holds were asked to report the financial data for the calendar year prior to the sur-
vey (i.e. the survey conducted in 2013 enquired about financial data in 2012). In
Indonesia, the calendar year also equates to the financial year. The household survey
was completed by a numerator using an interview style to ask a wide range of ques-
tions relating to the demographic, agronomic and financial aspects of the household
and their farmland. The interviews were conducted with any adult from the house-
hold who volunteered to participate, which was usually a man as the nominated head
of the household. All interviews to complete the survey were conducted in bahasa
Indonesia (Indonesia’s national language). A more detailed discussion of the house-
hold survey method used in this research is provided elsewhere (Race et al. 2019).
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Fig. 1 Locations of study area districts, Indonesia

The research was conducted in three districts in Indonesia where the research
team had established long-term relationships with the local communities in the dis-
tricts of Bulukumba (South Sulawesi province), Gunungkidul (Special Region of
Yogyakarta) and Pati (Central Java) (see Fig. 1). The three districts were selected to
provide a cross-section of experiences about smallholder forestry and varying lev-
els of government support and industry activity. Given the diversity of smallholder
practices, commercial opportunities and wider socio-economic characteristics at
the district or village level across Indonesia, we do not claim that the three districts
involved in our research reflect the situation of all villages in Indonesia. The capabil-
ity of each household (e.g. number of physically active adults, financial reserves)
and the productivity of farmland varied within a single village and between the vil-
lages sampled. Nonetheless, within the constraints of our research, we believe the
results from this study are informative of the wider context in which smallholder
forestry is supported by government across much of Indonesia.

While the research team was familiar with the District forest agency staff and
community at the study locations, the level of rapport with individual households
was viewed as insufficient to influence how smallholders responded to the house-
hold survey. All households in the selected villages were identified to be belonging
to one of three wealth categories (i.e. ‘low’, ‘medium’ and ‘high’ wealth), using a
locally derived wealth index. The wealth category that each household belonged to
is thought to have a correlation with the extent of enterprise diversification and the
type and scale of agroforestry that smallholders may be involved in. For example,
‘low’ wealth households were anticipated to be most interested in short-rotation for-
est enterprises with a short period before financial returns, even if representing lower
commercial value over the long-term, compared to ‘high’ wealth households which
may be more willing to offset short-term income for larger returns in the long-term
(e.g. high-quality large diameter timber production). It was also thought that ‘low’
wealth households would have a smaller area of farmland than ‘high’ wealth house-
holds, and so be more likely to be engaged in off-farm employment or non-farm
enterprises.
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Table 4 Average household

income in 2020 at study sites Wealth category Bulukumba Pati Gunungkidul
(USD) Average 3,590 2,813 3,575
Low 1,014 1,210 2,632
Medium 4,024 2,976 2,299
High 5,733 4,254 5,794

Source: Authors’ primary data, 2020

Overview of Sample Population

A high proportion of survey respondents who participated in the survey conducted
in 2013 were re-surveyed in 2017 (overall 85%, n =204, N =240) and re-surveyed
in 2020 (80% of sample surveyed three times) (Table 3). Most respondents were
males in 2020 (90%, n=216), although a sizeable minority of respondents in the
village of Malleleng (20%) were female. The majority of the sample population
was from ‘medium’ (52%) or ‘low’ (35%) wealth households, with ‘high’ wealth
households comprising just 13% of the sample (see Table 3), reflecting the wider
village population.

Results

The most common primary occupation of the survey respondent was reported as
‘farmer’ in all years surveyed. The average area of cultivated land (‘Cultivated
land area’, Table 4) by the surveyed households decreased during 2013 to 2017
by about 6% (0.07 ha) and decreased further during 2017 to 2020 by about 15%
(0.17 ha). When the data is disaggregated for the wealth categories, the average
areas were: ‘low’ wealth of 0.64 ha, ‘medium’ wealth of 1.3 ha and ‘high’ wealth
of 1.61 ha in 2013. When re-surveyed in 2017, the average area of cultivated
land across all wealth categories had decreased during the period of 2013-2017
and again decreased during the 2017-2020 period. Over the whole period of
2013-2020, the decline in area of cultivated farm land was pronounced across all
wealth categories, with data revealing a decline of about 20% for ‘low’, 26% for
‘medium’ and 17% for ‘high’ wealth households (Fig. 2). Critically in terms of
food production, all wealth categories reported a decline in the area of irrigated
rice production (‘padi’) during the 2013-2020 period, indicating that not only
were farmers cultivating less farmland but they had also reduced the intensity of
their farming than previously. Overall, the data also indicated that few households
were seeking to increase household income by expanding the area or production
of farming. Also, the areas for ‘low’ and ‘medium’ wealth households surveyed
(87% of sample) are much smaller than the two hectares suggested by some as the
minimum farm size in Indonesia to sustain a farm family’s livelihood (Neilson
2016).
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Although the ‘wealth’ categories were constructed using more than simply
household income (such as, the number and type of vehicles owned by house-
hold, the number and type of livestock, construction material of house), it was
anticipated that there would be a considerable difference in the amount of annual
income between the three categories. The household income data was adjusted
to 2020, with the inflation adjustment factors applied for 2013 data of 1.460
and 2017 data of 1.143. Also, the average family size reported in the household

@ Springer



Modern Smallholders: Creating Diversified Livelihoods and...

Table5 Area of farmland per

Wealth cat A f
household across ‘wealth’ cattl category fa;f;ll:n d
categories (2020) (ha)
Low 0.51
Medium 0.96
High 134

Source: Authors’ primary data, 2020

sample in 2020 was 3.4 (number of people living permanently in the family
home). Using the Indonesian government’s figure of the notional poverty line of
USD 386.4 per capita per annum (Statistics Indonesia (BPS) 2019), it provides
a guide to the poverty line for the households involved in this research of USD
1,313 per annum (see Fig. 3). It is important to note that farming households
typically generate at least some produce that is consumed by the family, so in
reality elevating the household by the commercial value of the produce consumed
above the notional poverty line. The data revealed income differences as antici-
pated, although there was a noticeable decline in the average income for ‘high’
wealth households from 2013 compared to 2017 and 2020, and a marked increase
in average income for ‘low’ wealth households in 2017 (see Fig. 3).

When the data was disaggregated for the different ‘wealth’ categories and the
three study sites (8 villages in 3 districts), much more variation in average annual
household income in 2020 was revealed (see Table 4). The households surveyed
in the districts Bulukumba (n=60) and Gunungkidul (n=90) had a considerably
higher average income compared to the district of Pati (n=90). Also of note in
the data was that the ‘low’ wealth households reported a higher average annual
income in 2017 than the ‘medium’ wealth households in 2020, indicating that
household income of a single year should not be used as the sole indicator of
household capacity or wealth.

The research found that agroforestry provided an important contribution to
all households, comprising an average of 29% to household income (i.e. ‘low’
27%, ‘medium’ 31% and ‘high’ 28%), with this proportion being relatively stable
over the three data collection times—an average of 26% in 2013, 31% in 2017
and 27% in 2020. Timber was the most important contributor to the household
income from agroforestry, with timber more than half of the income from agro-
forestry (55%), with a slight increase in proportion from 52% in 2013, 58% in
2017 and 55% in 2020. It was somewhat surprising to find that even among ‘low’
wealth households that commercial timber production was an important source of
income, given they were likely to be seeking income from short-rotation species
and have little available farmland.

Most smallholders in the sample (mainly ‘low’ and ‘medium’ wealth house-
holds) had far less than the threshold area of farmland (2 ha) (Neilson 2016) to
sustain a family’s livelihood fully from agriculture, indicating that they must
have other (non-farm) means of sustaining their livelihoods. Indeed, the average
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Table 6 Average household
income from off-farm (non-

farm) sources across ‘wealth’ 2013 2017 2020 Average
categories, 2013, 2017 and 2020

Wealth category Proportion of off-farm household income (%)

Low 71 60.3 44.7 58.7
Medium 65.5 49.1 41 51.9
High 69.4 53.7 46.6 56.6

Source: Authors’ primary data, 2013, 2017 and 2020

Low

Medium High
Fig.4 Average proportion of off-farm income. Source: Authors’ primary data 2013, 2017 and 2020

Proportion of off-farm income (%)
w
o

Household wealth category

m 2013 m2017 w2020

farmland across all ‘wealth’ categories was considerably smaller than the sug-
gested 2 ha threshold (see Table 5).

The area of farmland is a broad proxy for agricultural ‘wealth’, and the produc-
tive potential (site quality) of farmland is likely to be highly variably between
‘wealth’ categories within a single village, and between villages. That is, the
same unit of farmland may have a very different productive potential for a ‘low’
wealth household in Katongan (Gunungkidul) compared to a ‘high’ wealth house-
hold in Malleleng (Bulukumba). Nonetheless, given that the average area of farm-
land from a diverse sample across eight villages in three districts is well below
the 2 ha threshold, it indicates that most smallholders must be sourcing a consid-
erable proportion of income from off-farm (non-farm) sources.

The research data revealed that smallholders rely heavily on off-farm (non-
farm) income to sustain their family’s livelihood, with the sample population
across all ‘wealth’ categories obtaining on average a majority (55.7%) of their
household income from off-farm sources (see Table 6). Although there is a
declining trend across the 2013-2020 period, the data indicates a consistently
high proportion of household income from off-farm sources (see Fig. 4).
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m Off-farm
m Agroforestry

m Agriculture

Fig.5 Average proportion of household income from different sources—all households (%). Source:
Authors’ primary data from 2013, 2017 and 2020

Table 7 Relative average

household income from Wealth category Off-farm (%) é}f)roforestry glglilll—r .

different sources across ‘wealth’ %)

categories (aggregate mean data

from 2013, 2017 and 2020) Low 59 27 14
Medium 52 31 17
High 57 28 15

Source: Authors’ primary data, 2013, 2017 and 2020

Furthermore, the data from this research revealed agriculture (crops and/or live-
stock) contributes a small proportion of annual household income across all ‘wealth’
categories, ranging between 14-17% of annual household income (mean 15%).
When the data is aggregated for all ‘wealth’ categories and averaged over the three
years of collection, off-farm income (56%) is clearly a dominant source of income
for many rural households (see Fig. 5).

Management approaches for timber production are often less intensive than that
required for most annual/estate crops and livestock, so generally a medium- to long-
term investment in tree crops will enable smallholders time to undertake non-farm-
ing employment or develop alternate small enterprises simultaneously with timber
production (see Table 7).

Timber production may be an enterprise that can be further developed by small-
holders with a range of property sizes, particularly if they have a focus on high-
quality timber production. Given that timber provides the largest contribution to the
overall income from agroforestry, there would seem a degree of complementarity for
smallholders to develop high-value timber production (relatively less intensive man-
agement than commodity crops and livestock) alongside their off-farm enterprises
(Fig. 6).

To detect if there was a sustained change in land-use in the three study districts,
we analysed secondary data over a longer period (about 25 years). There was lit-
tle change in area of ‘agricultural’ land-use in Pati and Gunungkidul over the
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Fig.6 Relative average proportion of household income from different sources for ‘wealth’ categories
(%) Source: Authors’ primary data from 2013, 2017 and 2020

Table 8 Land-use change in study locations, 1990-2016 (ha) (MoA, 2017)

Bulukumba Pati Gunungkidul
Land-use 1990 2016 1990 2016 1990 2016
Forest (ha) 4,216 4,167 23,682 25,241 33,110 21,553
Agriculture (ha) 25,571 101,404 108,147 115,727 109,766 110,275

“forest’ is comprised of ‘primary dry land forest’, ‘secondary dry land forest’, ‘primary wet land forest’,
‘secondary mangrove forest’ and ‘plantation forest’; and ‘agriculture’ is comprised of ‘estate/plantation’,
‘dry land agriculture’, ‘dry land agriculture mixed with shrub’ and ‘rice field’

1990-2016 period, yet a marked increase in ‘agricultural’ land-use in Bulukumba
over the same period. Similarly, there was little change in the ‘forest’ area in Bulu-
kumba and Pati during the 1990-2016, and a marked decline in ‘forest’ area in
Gunungkidul over the same period (see Table 8).

Discussion

This research found that household income for smallholders can fluctuate markedly,
with the data indicating that high ‘wealth’ households may earn little more than
medium ‘wealth’ households in a given year. While the fluctuation in income from
agriculture is not a new phenomenon, it partly explains why smallholders seek to
diversify their income sources—even to the point of pursuing off-farm opportuni-
ties. Perhaps the most surprising result from this research is that the proportion of
off-farm income is consistently high for farmers across all ‘wealth’ categories, and
that commodity agricultural enterprises provide a relatively minor contribution to
household income. The caveat with this interpretation is that smallholders typically
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rely on agriculture for a range of produce consumed by families at home that is
not usually counted as an equivalent to income, and again this resource could be
expected to offset some of the fluctuations in household income and provide a level
of food security that would not typically be available for non-farming households.

The survey also recorded that smallholders are engaged in a wide range of non-
farming enterprises to sustain their livelihoods, including opportunistic labouring
(e.g. contract labour for large building projects), semi-skilled part-time employment
(e.g. working at agricultural and forestry processing factories, such as rice mills and
sawmills) and self-managed small businesses (e.g. courier, food stall). While com-
modity agriculture remains a dominant land-use in Indonesia’s rural landscapes, it
appears that commodity agriculture has a limited role in sustaining the livelihoods
of smallholders, particularly when households are constrained by the area of farm-
land. Analysts and policy-makers will need to be careful to distinguish between agri-
culture as a dominant land-use in rural landscapes and the relative importance of its
contribution to smallholders’ income. This point may be critical in terms of develop-
ing effective strategies for poverty alleviation in rural Indonesia—where our data
related to ‘low’ wealth (poor) smallholders indicates that a small proportion of their
income is sourced from agricultural production and they have small areas of farm-
land (0.51 ha in 2020).

High value forestry (i.e. well designed and managed, market-focused) appears
profitable for smallholders who have access to a vibrant local economy, which in
turn appears underpinned by increasing global demand for high-quality timber,
meaning smallholders typically receive clear and strong price signals for producing
timber. That agroforestry represents a considerable proportion of household income
(average of 29%) for smallholders across the ‘wealth’ typology appears to be an
important point for policy-makers, in that while land size logically correlates to the
proportion of income from commercial forestry, smallholders who source a large
majority of their income from off-farm sources still invest in tree crops. This finding
is consistent with other analysts’ views (Vogt et al. 2015) that smallholders tend to
be opportunistic entrepreneurs, pursuing a flexible portfolio of enterprises (e.g. on
and off-farm) and land-uses (e.g. annual crops and long-term forestry). Our research
revealed an apparent contradiction that even when smallholders identified strongly
with the aspirations, culture and identity of a ‘farmer’ (Verkaart et al. 2018), they
may not actually source much of their income from commodity agriculture. Other
authors have also advised caution about how the term ‘smallholder’ is defined and
used (Vadjunec et al. 2016), as when narrow indicators of what defines a small-
holder are used (e.g. proportion of income from agriculture, size of farmland), then
it can misinform the design of policy instruments seeking to enhance the livelihoods
of smallholders. For example, a focus on new crops or highly productive livestock
may do little to enhance the livelihoods of poor smallholders when agriculture con-
tributes just a minor part of their household income. Support to build their entrepre-
neurial skills or market knowledge may be a more effective strategy to enhance the
livelihoods of poor smallholders with little farmland.

Given that the current generation of smallholders are engaged in much more
than conventional farming, the ideology of smallholders may also evolve, with the
next generation perhaps seeing themselves more as ‘land managers’ who manage
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an integrated mosaic of land-uses and businesses, rather than seeing themselves
as ‘farmers’. Seminal work by Scoones (2009, p.172) had earlier advised adopting
a ‘mobile and flexible term’ for understanding smallholders’ livelihoods as
in reality people combine different activities in a complex ... portfolio of activi-
ties.” Others have found that resilience requires smallholders to develop sustain-
able farming practices together with livelihood diversification (Ifejika Speranza
2013), implying that to achieve socio-ecological resilience requires smallholders
to pursue a strategy that combines a mix of both on-farm enterprises and off-farm
employment.

The diversification pursued by the current generation of smallholders, such as
increasing the range of enterprises, crop varieties (e.g. commodity and cash crops),
or providing contract labour outside the farm (e.g. contract labouring on other farms
or labouring in non-farm industries), signals the need for them to develop knowl-
edge and skills that are transferable beyond farming, and needed by Indonesia’s
evolving modern economy—analytical, creative, entrepreneurial and productive
(e.g. participation in niche, high-value industries such as certified timber production
for appearance applications and furniture or certified oil palm production) (Schon-
eveld et al. 2019). While the capacity and wealth of individual smallholders will of
course translate into different opportunities, smallholders around the world are gen-
erally adept at forming strategic alliances with intermediary traders and processors
to gain access to markets (Brown and Ekoko 2001). Indonesia’s Grand Strategy of
Agriculture Development (GSAD 2015-2045) (MoA, 2015b) sets out an ambitious
agenda to move smallholders from simply being primary producers focused on the
demands of local markets, to being skilled producers linked to integrated high-value
bio-industries. It is an ambitious vision found elsewhere in Asia albeit with varying
degrees of success (Cramb et al. 2017).

The GSAD could be translated into the commercial forestry sector, where increas-
ing the efficiency and productivity of timber supply chains (value chains) could see
more emphasis on localised processing of timber, at least for the preliminary stages
of processing, so to reduce transportation of waste and water in ‘green’ timber.
Also, the introduction of new technology can create a ‘step change’ in the oppor-
tunities and potential for smallholder forestry, such as veneer mills being able to
produce more valuable products from small diameter logs than previously (Arnold
et al. 2013). Building on the World Economic Forum’s (2018) concept of the ‘4th
industrial revolution’, there appears potential to re-define and position commercial
forestry as part of the modern economy, with smallholders being central actors. For
instance, with improved coordination of value chains, with greater communication
between actors—increasing expectation of products meeting tighter specifications
in terms of quality, quantity and timing (e.g. processors exporting to markets inter-
national standards)—with accepted standards (specifications) enabling more digital
trading (communication, market conditions, transactions) and automation of pro-
cessing and manufacturing (shift from semi-skilled to high-skilled jobs), smallhold-
ers could remain valued suppliers. While there is exciting potential for smallholder
forestry in Indonesia and other countries in Asia, there are numerous challenges and
inefficiencies that need to be addressed before it becomes a reliable and sustainable
sector (Midgley et al. 2017; Nambiar 2019).
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The strong social networks that typically bind and support rural communities
offer a pathway to build the capacity, knowledge and skills of smallholders—the
‘agency’ needed for resilience (Ifejika Speranza et al. 2014). Awareness of emerging
markets, experience with production systems, and relationships with market brokers
can all be shared within smallholders’ social networks. The concept of social net-
works has been applied in a wide range of fields, both the social and physical sci-
ences (Borgatti et al. 2009; Scott 2011). Social networks have been shown to foster
the capacity to buffer, adapt to, and shape change by providing resources needed to
cope with external stresses and disturbances (Adger 2003; Scott 2011), and fostering
innovation and collective activity (Folke et al. 2005; Moore and Westley 2011; New-
man and Dale 2005; Race and Sumirat 2015). The role of social networks among
smallholders is evident when new crops, practices or technology are adopted and
shared over time in a village. Positive experiences with timber production from
sengon (Paraserianthes falcataria) initially by just a small number of smallholders
has seen the species planted more widely in a district, value chains established, and
downstream processing expand. Social networks appear to also have helped small-
holders from around Indonesia in pursuing a variety of strategies to enhance their
livelihoods, with agricultural intensification, enterprise diversification (on and off-
farm) and migration (Hapsari, Muin and Bisjoe, 2018). The strength of local net-
works among farmers has also been adapted to advisory/extension initiatives, with
experienced smallholders supported to mentor their neighbours interested in agro-
forestry (Muktasam et al. 2019; Reid 2017).

Conclusion

The research identified that the livelihoods of many smallholders in Indonesia are
not tied closely to the production of commodity agriculture, despite the majority of
survey respondents reporting their primary occupation was as a ‘farmer’. Indeed, the
majority of the smallholders involved in this research derived most of their house-
hold income from off-farm sources and about 29% of their income from agroforestry.
While the rural landscape still supports vast areas of productive agriculture, the live-
lihoods of most smallholders involved in our research have diversified beyond agri-
culture—to the point where the majority of smallholders’ income was sourced from
off-farm sources. The agrarian appearance of the landscape belies the structural shift
in the rural economy, whereby smallholders derive most of their household income
beyond commodity agriculture. The results from this research raise doubts about
pursuing a strategy of farm intensification as a means to improve smallholders’
livelihoods. This research found that most smallholders are intentionally pursuing a
strategy to diversify their farmland (e.g. integrating crops, livestock and trees) and
undertake off-farm employment or develop small businesses. It appears most small-
holders are forgoing farm intensification and instead opting for land-use and liveli-
hood diversification—arguably creating resilient landscapes and livelihoods.

It may be more beneficial for policy-makers to support the up-skilling of
smallholders with generic and transferable knowledge and skills, so they have the
flexibility to pursue on and off-farm opportunities as they emerge. The data from
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this research raises critical questions about agricultural initiatives to enhance
the livelihoods of ‘low’ and ‘medium’ wealth rural households, given that most
smallholders earn just a small proportion of their income from agricultural crops
and/or livestock. We recommend greater effort be invested to assist smallholders
optimize the management of their portfolio of enterprises (e.g. staged develop-
ment, integration of low- and medium-intensity enterprises, sequencing of invest-
ment, exploiting synergies) and their entrepreneurial capacity, reflecting where
they derive the majority of their income. This research indicates this approach
may be equally appealing and valuable for ‘low’ and ‘high’ wealth smallholders
as both categories of households typically pursue a portfolio of on- and off-farm
enterprises.

Indonesia’s GSAD (MoA, 2015b) also suggests that education and training for
people engaged in rural development needs to be viewed as more than just formal
education over an extended period, but also include short-term specific re-skill-
ing for a wide range of careers, including smallholders interested value-adding
to their current enterprises and developing generic skills that will enable them to
gain employment beyond the agricultural sector—Indonesia’s rural economy is
far broader and diverse than agriculture (e.g. market analysis, financial literacy,
digital capability, networking). In relation to smallholder forestry, agencies and
organisations responsible for extension programs need to encourage farmers to
improve their overall business skills in managing their investment in commer-
cial forestry. Analysts have recently found that economic gains were the main
benefit from social forestry schemes in Indonesia (Rakatama and Pandit 2020).
This means having a focus not just on the silviculture or technical aspects of for-
est management, but giving priority also to improving smallholders’ knowledge
about timber markets and prices, market access and quality standards, and down-
stream linkages with processors and manufacturers. The Indonesian government’s
Social Forestry program could play an important role in supporting smallholders
diversify, if it the available support can be tailored to suit their land-use and live-
lihood goals.

Rural Indonesia, as elsewhere in the world (e.g. China, India) (Reddy et al. 2014;
He et al. 2020), is witnessing a profound structural shift in the economy, with the
modern smallholder needing to be an agile entrepreneur managing a diverse port-
folio of farm-based and off-farm enterprises. In a country as culturally, economi-
cally and geographically varied as Indonesia (e.g. people live on more than 10,000
islands), synchronising macro-economic policies with the micro-economic condi-
tions at the village level as experienced by smallholders is far from being a straight-
forward task, so it would appear unrealistic to expect a single approach or model
farm to be relevant or successful throughout Indonesia. As such, allowing local
stakeholders (including smallholders) a greater capacity to access and translate
national-level support to invest in business and land-use arrangements that suit their
personal circumstances will be important for smallholders to successfully transition
into the modern economy. This research indicates that many smallholders have cho-
sen to forgo farm intensification and have instead opted to mix diverse land-uses
with pursuing off-farm opportunities—and at scale, smallholders have the potential
to create resilient landscapes and livelihoods.
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