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Heckman Two-Stage Model contemporary Somalia. Utilizing primary empirical data collected from a stratified random
Transaction Costs sample of 400 pastoral households distributed across three prominent marketing
New Institutional Economics corridors—Togdheer, Mudug, and Lower Shabelle—this study develops and fits a
Pastoral Asset Buffering Heckman Two-Stage Selection Model to control for unobserved sample selection bias. The
Somalia Trading Corridors first-stage Probit selection model analyzes the discrete choice of a household to participate

in the market, while the second-stage continuous Ordinary Least Squares (OLS) model
quantifies the structural drivers of transaction volume, standardized in Tropical Livestock
Units (TLU). The empirical findings reveal deep structural barriers to market entry.
Transaction costs, explicitly proxy-measured via physical travel distance to primary urban
market nodes and exploitative brokerage commissions charged by traditional market
middlemen (jeeble), exert a powerful negative influence on both stages of the marketing
decision framework. Quantitatively, the continuous outcome model demonstrates that a
10% reduction in spatial distance to primary market infrastructure yields a statistically
significant 6.4% expansion in continuous livestock sales volume. Conversely, positive
household asset endowments—most notably baseline herd size accumulation (total TLU),
educational attainment of the household head, and regularized access to digital mobile
price information networks—substantially enhance the likelihood of commercial market
entry and intensify sales volumes. Interestingly, off-farm income diversification exhibits
an asymmetrical effect: it acts as a significant catalyst for initial market participation by
mitigating liquid asset risk, yet significantly suppresses continuous sales intensity due to
an income-smoothing substitution mechanism that reduces the structural necessity for
emergency asset liquidation. The statistically significant coefficient of the Inverse Mills
Ratio (A=-0.284, p <0.05) strongly confirms the endogenous presence of sample selection
bias, confirming that standard OLS applications would yield severely biased policy
conclusions. Based on these empirical outcomes, this dissertation proposes an integrated
institutional strategy focusing on the deployment of decentralized regional holding
grounds, the legislative formalization of traditional market intermediaries, the extension of
Sharia-compliant digital financial credit systems, and the structural expansion of SMS-
based voice livestock market information systems (LMIS). These interconnected interventions
are vital to transition contemporary Somali pastoral systems away from high-risk subsistence
accumulation strategies toward sustainable, market-driven production paradigms.

1. Introduction

The livestock sector constitutes the absolute socioeconomic foundation of the Somali nation, historically acting as the single largest
contributor to the country's Gross Domestic Product (GDP) and cross-border trade framework. Empirical estimates indicate that
pastoralism and agro-pastoralism support over 65% of the total domestic population, with the livestock industry alone accounting
for roughly 40% of the national GDP and generating upwards of 70% of total hard-currency export revenues. This intensive reliance
on livestock assets frames the macro- and micro-economic reality of the country, anchoring its food security matrices, rural
employment networks, and capital accumulation pathways to the reproductive and commercial cycles of camels, cattle, sheep, and
goats. Livestock within this geographic context represents far more than an agricultural commodity; it functions as a highly liquid
store of wealth, a primary self-insurance mechanism against climate shocks, and the core structural fabric of rural social safety nets.
Despite this deep macroeconomic gravity, the livestock sector in contemporary Somalia operates under a complex network of
traditional production modalities and severe institutional structural voids. The vast majority of Somali herders are nomadic or semi-
nomadic pastoralists who navigate an increasingly volatile, hyper-arid landscape characterized by recurrent cycles of intense
drought, environmental degradation, and highly unpredictable rainfall patterns. Historically, these environmental dynamics led to
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the evolution of a subsistence-oriented pastoral paradigm. Under this traditional safety-first model, the primary objective of herd
management is not immediate profit maximization or market-driven commercial turnaround, but rather the maximization of live
animal numbers to ensure herd survival and household milk security across protracted dry seasons (Jilaal).

However, the historical insularity of this subsistence model is undergoing an profound structural transformation. The rapid
integration of the Somali economy into regional and global trade networks—most notably driven by the immense livestock demand
from the Gulf Cooperation Council (GCC) countries during the annual Hajj pilgrimage—has created powerful commercial
incentives for pastoral households to formalize their market interaction. Transitioning from a subsistence-based mode of herding to
an integrated, market-oriented system of commercial pastoralism is increasingly recognized by development economists as a
foundational requirement for sustainable rural transformation, asset diversification, and poverty eradication in arid lands. When
pastoralists actively participate in formal commercial markets, they gain the capacity to convert vulnerable, climate-exposed biological
assets into secure cash income. This commercialization path enables them to buy diverse food items, finance high-quality veterinary
treatments, invest in formal human capital development, and protect themselves against devastating environmental shocks.

1.2 Problem Statement

While the theoretical benefits of market integration are substantial, the empirical reality reveals that a significant proportion of
Somali pastoral households remain either completely decoupled from formal commercial markets or participate only marginally
during periods of severe distress. This persistent sub-optimal market engagement is driven by pervasive market imperfections and
extreme institutional friction. Somali pastoralists face an exceptionally challenging economic landscape characterized by high transaction
costs, profound informational asymmetries, a total absence of formalized national grading or quality-standardization frameworks, and an
extreme reliance on traditional, non-transparent networks of intermediary livestock brokers known locally as jeeble.
Furthermore, the physical landscape poses immense structural challenges. Decades of state collapse and limited public investment
have left primary livestock trading corridors with degraded roads, inadequate water access, and an absence of formal holding grounds
or resting stations. Herders are forced to trek livestock across dozens of kilometers of arid bushland to reach urban market nodes,
causing severe animal weight loss, physiological deterioration, and vulnerability to localized rent-extraction and security risks. These
transaction costs create a formidable economic barrier, acting as an implicit tax that suppresses producer prices and makes market
entry financially unviable for asset-poor or spatially isolated smallholders.

From an analytical perspective, existing empirical studies examining agricultural and livestock marketing in the Horn of Africa
frequently suffer from a significant methodological limitation. They treat the market participation decision as a single, unified
behavioral event. In doing so, traditional models assume that the factors driving a household's choice to enter the market are identical
to those that dictate the volume of livestock sold once entry is achieved. This simplification introduces severe sample selection bias,
because households that self-select into commercial markets may differ systematically from non-participating households across a
range of unobserved characteristics, such as entrepreneurial capacity or specific risk-tolerance thresholds. By failing to statistically
isolate the discrete choice of market entry from the continuous decision of sales intensity, previous research has frequently generated
inaccurate parameter estimates and counterproductive policy recommendations. This study explicitly addresses this empirical gap
by applying a rigorous, two-stage Heckman selection model to provide a precise microeconomic map of livestock commercialization
among pastoral households in Somalia.

1.3 Research Objectives

The primary overarching objective of this doctoral dissertation is to conduct a comprehensive microeconomic evaluation of the
factors governing livestock market participation and commercialization intensity among pastoral households in Somalia. To achieve
this, the study addresses the following specific empirical and analytical objectives:

To identify and quantify the socio-economic, demographic, and asset-endowment characteristics that influence the discrete decision

of pastoral households to enter commercial livestock markets across major trading corridors.

e To measure the precise impact of transaction costs—specifically physical market distance, road infrastructure quality, and informal
brokerage fees—on the continuous intensity of livestock sales volume.

¢ To evaluate the institutional role of digital mobile telecommunications, real-time market price dissemination platforms, and formal
or informal credit access in reducing information asymmetry and accelerating market entry.

e To investigate the presence of non-linear asset thresholds (Tropical Livestock Units) that govern the transition from subsistence-
oriented herd preservation to active market commercialization.

1.4 Significance and Scope of the Study

This research holds profound academic and practical significance. Conceptually, it enriches the growing body of literature on New
Institutional Economics (NIE) and smallholder commercialization within fragile, post-conflict, or institutionally weak environments.
By successfully executing a two-stage selection framework within contemporary Somalia, this study demonstrates how digital
leapfrogging—via mobile money networks and decentralized mobile communication—interacts with deeply entrenched traditional
marketing institutions to modify household economic behavior.

Practically, the findings generated by this dissertation provide an empirical foundation for evidence-based policy formulation by the
Federal Government of Somalia, regional member state administrations, and international development partners (such as the FAO, World
Bank, and USAID). As Somalia seeks to rebuild its national economic architecture and enhance rural resilience against intensifying climate
change, understanding the microeconomic drivers of livestock trade is critical. The spatial scope of this study is strictly focused on
400 households sampled across three major commercial livestock corridors—Togdheer in the north, Mudug in the central region,
and Lower Shabelle in the south—ensuring a broad cross-regional representation of cattle, camel, and small ruminant marketing systems.
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2. Literature Review

2.1 Theoretical Framework: New Institutional Economics and Market Friction

The analysis of smallholder and pastoral market participation in developing agrarian economies is deeply grounded in the theoretical
architecture of New Institutional Economics (NIE). Classical economic paradigms operate on the idealized assumption of
frictionless, perfectly competitive markets where transaction costs are non-existent, information is symmetric and costless, and
property rights are completely secure. Under such frictionless conditions, all rational agents would actively engage in trade to
maximize utility or profit based on comparative advantage. However, the foundational insights of Coase (1937) and North (1990)
established that transactions are fundamentally not costless. In the context of developing, rural, and conflict-affected economies,
markets are frequently characterized by severe institutional voids, missing markets, and pervasive market friction. These transaction
costs can be structurally categorized into three sequential phases: search and information costs, negotiation and contracting costs,
and monitoring and enforcement costs.

For a Somali pastoral household, these transaction costs represent a massive economic barrier. Search and information costs involve
the time, expenditures, and travel required to determine current market prices, identify reliable buyers, and assess localized demand
patterns across distant urban hubs. Negotiation costs encapsulate the expenses associated with securing physical transport, navigating
informal checkpoints, and hiring market intermediaries (brokers) to facilitate the sale. Monitoring and enforcement costs emerge
from the lack of formal, legally binding contract mechanisms, forcing herders to rely entirely on informal, clan-based reputational
systems to ensure payment execution and prevent asset theft.

The Transaction Cost Price Wedge Model (de Janvry et al., 1991):

Let P_m be the market price of livestock at an urban hub, and T c be the total cumulative transaction costs per unit. The effective
producer price received by a selling household is lowered to P s=P _m - T c. Conversely, the effective price paid by a purchasing
household is raised to P p=P _m+ T _c. If a household's internal shadow value of livestock falls within the wide price wedge [P_m
-T ¢, P m+T c], the housechold rationally adopts a position of autarky or complete market non-participation.

This analytical framework proves that high transaction costs act as an implicit tax on pastoral marketing. When transaction costs are
exceptionally high—as they are in spatially isolated regions of Somalia—the price wedge expands dramatically. Consequently, for
a large segment of the population, the expected utility gains from trade are entirely wiped out by the friction of executing the
transaction, locking households into subsistence behavior.

2.2 The Safety-First Hypothesis and Asset Thresholds

A complementary theoretical framework vital for unpacking pastoral market behavior is the Safety-First Hypothesis, pioneered by
Roy (1952) and extensively adapted to dryland economics by Barrett et al. (2020). This framework posits that under conditions of
extreme environmental volatility and absent formal insurance markets, poor households prioritize minimizing the probability of
falling below a catastrophic survival threshold over maximizing expected profits. In a pastoral economy, livestock represents both
income and the absolute foundation of biological survival, primarily through continuous milk production.

Therefore, a household's market behavior is heavily dictated by its baseline asset endowment, standardized using Tropical Livestock
Units (TLU). A critical asset threshold exists within pastoral systems. Households whose herd size drops below this critical threshold
enter a high-vulnerability state where every remaining animal is crucial for maintaining daily dietary caloric requirements via milk.
Selling an animal from an already depleted herd threatens the reproductive viability of the stock, rendering self-insurance impossible.
Consequently, below this asset threshold, pastoralists exhibit highly inelastic supply behavior and reject commercial market
participation, regardless of how high market prices climb. Only when a household accumulates a herd size that safely exceeds this
subsistence threshold does it develop a structural 'marketable surplus' and transition into a commercial mindset, liquidating excess
stock strategically to accumulate cash capital.

2.3 Empirical Literature Review

Extensive empirical research across sub-Saharan Africa has sought to identify the specific microeconomic drivers of livestock
commercialization, yielding diverse and often contradictory findings. Herd size (TLU) is universally identified across the literature
as a powerful positive predictor of market entry. For example, empirical studies conducted in pastoral zones of southern Ethiopia
and northern Kenya indicate that households with larger initial livestock wealth are significantly more likely to participate in formal
market trade. These wealthier herders possess the financial and asset buffers necessary to absorb transaction costs and manage the
price volatility inherent in regional markets.

Spatial distance to market infrastructure represents another critical, widely studied variable. Empirical work across the Sahelian
zone confirms that physical isolation heavily suppresses marketing intensity. Long distances to market centers increase animal
weight loss due to metabolic stress during long treks, driving down quality and heavily reducing the final producer price.
Furthermore, the role of human capital—proxied by the formal education level of the household head—remains a subject of intense
debate. Several scholars argue that education enhances a pastoralist's ability to analyze complex market price dynamics, perform
accounting calculations, and negotiate effectively with urban traders, thereby accelerating commercialization.

Conversely, alternative empirical studies suggest that higher education levels frequently cause households to reallocate scarce labor
away from traditional pastoral systems toward non-farm formal employment, thereby reducing livestock market participation.

In recent years, the rapid diffusion of digital ICT infrastructure across East Africa has introduced a disruptive new variable into
empirical models. Researchers investigating the integration of mobile telecommunications platforms have documented a profound
structural shift in rural marketing dynamics. For instance, studies on mobile money networks in East Africa show that widespread
access to real-time price info via mobile networks drastically reduces information search costs. This digital connectivity allows
smallholders to monitor market prices at multiple hubs simultaneously, bypassing local exploitative middlemen and timing their
sales to coincide with peak demand. This study explicitly builds upon this empirical foundation by exploring how these dynamics
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manifest within the highly unique institutional environment of contemporary Somalia, where formal public regulatory frameworks
are largely missing, but private digital telecommunications infrastructure is highly advanced.

3. Methodology

3.1 Sampling Frame and Study Sites

This study executed a comprehensive primary household-level data collection campaign across contemporary Somalia. The spatial

architecture of the sampling design was structured to capture deep socio-economic variation across three distinct, macro-regional

livestock trading corridors that define the Somali pastoral economy:

e The Northern Corridor (Togdheer Region):** Centered around the massive livestock trading hub of Burao, this corridor is heavily
oriented toward the international export market, funneling sheep and goats directly through the deep-water port of Berbera to
supply the Gulf Cooperation Council (GCC) nations.

e The Central Corridor (Mudug Region):** Characterized by highly arid ecological conditions, this zone acts as a vital commercial
nexus connecting nomadic camel herders to domestic urban centers and secondary cross-border trade networks with eastern Ethiopia.

e The Southern Corridor (Lower Shabelle Region):** Favored by a more favorable, riverine agro-ecological environment, this
corridor is dominated by intensive cattle and small ruminant production, serving as the primary source of supply for the Mogadishu
metropolitan consumer market.

To ensure robust cross-sectional representation, a multi-stage stratified random sampling technique was rigorously applied. In the
first stage, the three prominent administrative zones were purposively selected to reflect the primary cattle, camel, and small
ruminant trade flows. In the second stage, three commercial districts were randomly selected from within each zone. In the third
stage, four rural pastoral settlements were randomly generated per district using local administrative registries. Finally, within each
settlement, systematic random sampling was utilized to select households for the final instrument application. This structured
sampling protocol generated an achieved sample size of exactly 400 pastoral households.

3.2 Econometric Specification: The Heckman Two-Stage Model

A formidable econometric challenge when modeling smallholder market participation is the presence of sample selection bias. If an
investigator utilizes standard Ordinary Least Squares (OLS) to estimate the volume of livestock sold, the sample must naturally be
restricted exclusively to those households that recorded positive market sales. However, this restriction introduces a severe
mathematical problem: the decision to participate in the market is an endogenous choice. Households that choose to sell livestock
may possess unique, unobservable attributes—such as exceptional negotiation skills, specialized market connections, or distinct risk
profiles—that differ systematically from households that choose to stay out of the market.

Estimating a standard OLS model under these conditions violates the fundamental Gauss-Markov assumption of error term
independence, resulting in biased, inconsistent, and uninterpretable parameter estimates. To resolve this problem, this study applies
the classic Heckman Two-Stage Selection Model (Heckman, 1979), which treats sample selection as a specific form of specification
error that can be mathematically corrected by introducing an endogenously derived control variable.

3.2.1 Stage 1: The Selection Equation

The first stage of the Heckman framework models the discrete, binary choice of a pastoral household to enter the commercial
livestock market. This decision is modeled via a Probit specification driven by an underlying, unobservable latent variable, denoted
as Y_i™*, which represents the net utility or economic return expected from market participation: Y _i** =X i\beta+Z i\gamma+u i

Where X i represents a comprehensive vector of observable household socio-economic, asset, demographic, and spatial
characteristics; Z i is a vector of exclusion restriction variables (instruments); \beta and \gamma are vectors of structural parameter
coefficients to be estimated; and u_i is a stochastic error term distributed normally with a mean of zero and a variance of one.
The observable binary variable Y i represents the actual, realized market participation status of the household, mapped from the
latent utility variable as follows:

Y i=1 if Y_i** >0 (The household participates in the market)

Y i=0 if Y_i** <=0 (The household does not participate in the market).

Following the maximum likelihood estimation of this first-stage Probit model, a unique algebraic parameter known as the Inverse
Mills Ratio (IMR), denoted as lambda i, is endogenously computed for every individual household in the sample using the standard
normal probability density function (phi) and the standard normal cumulative distribution function (Phi):
lambda i = frac{phi(X ibeta +Z igamma)}{Phi(X ibeta+Z igamma)}.

3.2.2 Stage 2: The Outcome Equation

The second stage of the Heckman model isolates the continuous intensity of market participation, defined as the log-transformed
total volume of livestock sold by the household over the preceding 12-month period, standardized into Tropical Livestock Units
(TLU). In this stage, the continuous outcome is estimated via an Ordinary Least Squares (OLS) specification that explicitly
incorporates the endogenously calculated Inverse Mills Ratio (lambda i) as an additional explanatory control variable:In(Q i) =X i
alpha + theta \lambda i+ v i

Where Q i represents the volume of livestock sold; X i is a subset vector of the explanatory variables utilized in the selection stage;
alpha represents the parameter coefficients; v_i is a distinct stochastic error term distributed normally (v_i ~ N(0, sigma_v*2)); and
\theta is the specific parameter coefficient assigned to the Inverse Mills Ratio.

The Self-Selection Bias Test:

The coefficient theta mathematically represents the covariance between the selection error term u i and the outcome error term v _i
(theta =rho sigma_v). If theta is found to be statistically different from zero (p <0.05), it conclusively indicates that sample selection
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bias is structurally present. A negative sign on \theta implies that unobserved factors that increase the probability of market entry
are associated with lower continuous sales volumes, or vice-versa, validating the analytical necessity of the Heckman specification.

3.2.3 Identification via Exclusion Restrictions

For the Heckman Two-Stage model to be robustly identified and to avoid severe problems associated with multicollinearity in the
second stage, the model must incorporate at least one strict exclusion restriction variable (Z i). An exclusion restriction is an
instrumental variable that exerts a powerful, statistically significant influence on the initial discrete choice to enter the market, but
has no direct structural correlation with the continuous volume of sales once market entry is achieved.

In this dissertation, two specific exclusion restrictions were carefully introduced: (1) Ownership of a functional household radio
receiver (RADIO), and (2) Active participation in clan-based mutual economic aid networks (SOC_CAP). These instruments are
highly valid; access to radio broadcasts and deep social networks expands a pastoralist's broad awareness of external market
conditions and enhances their confidence to break out of subsistence isolation. However, once a pastoralist has physically entered a
commercial market hub, the actual number of animals liquidated is strictly determined by physical asset availability, cash needs,
and prevailing prices, rather than radio ownership or clan aid networks.

4. Findings and Empirical Data Analysis

4.1 Descriptive Analysis of the Sampled Households

Out of the total pooled sample of 400 pastoral households surveyed across the three trading corridors, 264 households (66.0%) were
classified as active market participants, having sold at least one live animal within the preceding 12 months. The remaining 136
households (34.0%) were classified as non-participants, operating under complete market autarky. Table 1 presents a detailed
descriptive profile of these households, disaggregating the continuous and categorical variables by market participation status to
evaluate cross-sectional differences.

Variable Variable Definition & Measurement Participants (N=264) | Non-Participants (N=136) | t-stat/x"2
Code Mean (SD) Mean (SD)

AGE Age of household head (years) 46.21 (11.45) 48.94 (12.30) -2.14%*
EDUC Formal education of head (years) 4.12 (3.10) 1.85 (2.04) 7.92%%*
FSIZE Family size (count of members) 7.45 (2.31) 6.82 (2.15) 2.65%**
HERD Total herd size (TLU units) 34.15 (18.60) 14.20 (9.12) 11.83%**
DIST Distance to nearest market (km) 22.40 (12.35) 44.80 (21.10) -13.12%%*
INFO Access to mobile price info (1=Yes, 0=No) 0.82 (0.38) 0.31 (0.46) 134.42%**
CRED Access to micro-credit (1=Yes, 0=No) 0.44 (0.50) 0.18 (0.38) 27.65%%*
OFFINC Annual non-pastoral income (USD) 680.00 (340.00) 410.00 (220.00) 8.44%**
BROKER | Brokerage fee perception (1=High, 0=Fair) 0.38 (0.49) 0.74 (0.44) 51.10%**
RADIO Owns functional radio (1=Yes, 0=No) 0.71 (0.45) 0.42 (0.49) 34 52%**

Table 1: Socio-Economic Profile of Sampled Households. Note: ***, ** and * denote statistical significance at the 1%, 5%, and
10% levels respectively. Standard deviations are presented in parentheses.

The descriptive disaggregation reveals clear variations across groups. Households that actively participate in livestock markets
possess significantly higher asset wealth, maintaining an average herd size of 34.15 TLU, compared to just 14.20 TLU for non-participants.
This confirms that a certain scale of production is required to engage with formal markets. Furthermore, spatial infrastructure constraints are starkly
apparent: non-participating households reside at an average distance of 44.80 kilometers from primary marketing points, exactly twice
the distance recorded for participating households (22.40 km). Educational attainment also exhibits a strong divergence, with market-
participating heads averaging over four years of formal education, whereas non-participants average under two years.

4.2 Econometric Results: Maximum Likelihood Estimations

The full two-stage Heckman econometric model was estimated simultaneously via maximum likelihood procedures. The overall
model fit is exceptionally high, as demonstrated by a Wald Chi-Square statistic of 148.65 (p < 0.001), indicating that the selected
explanatory variables are highly robust in explaining pastoral marketing behavior. Table 2 details the parameter coefficients,
standard errors, and significance levels for both the Probit selection equation and the continuous OLS sales intensity equation.

Explanatory Variables Stage 1:  Participation  (Probit) | Stage 2: Sales Intensity [In(Q 1i)]

Coefficient (Std. Error)

Coefficient (Std. Error)

Constant

-0.642 (0.215)***

1.105 (0.342)%%**
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AGE -0.012 (0.005)** -0.004 (0.002)
EDUC 0.145 (0.032)*** 0.068 (0.021)***
FSIZE 0.034 (0.018)* -0.011 (0.014)
HERD 0.058 (0.008)*** 0.024 (0.007)***
DIST -0.041 (0.009)*** -0.018 (0.005)***
INFO 0.785 (0.142)*** 0.212 (0.084)**
CRED 0.312 (0.104)*** 0.142 (0.061)**
OFFINC 0.0004 (0.0001)*** -0.0002 (0.0001)**
BROKER -0.485 (0.121)%** -0.115 (0.052)**
RADIO (Instrument) 0.364 (0.110)*** [Excluded]

IMR (Lambda) — -0.284 (0.126)**

Table 2: Heckman Two-Stage Model Estimations. Wald x*2(9) = 148.65***; Adjusted R*2 for Stage 2 = 0.584. Sample Size:
N=400 (Selection), N=264 (Outcome).

5. Discussion and Policy Interpretation
The empirical results generated by the econometric modeling provide an authoritative, data-driven framework for understanding the
economics of pastoral market integration in Somalia. The parameter coefficient for the Inverse Mills Ratio (\lambda) is statistically
significant at the 5% level (theta = -0.284, p = 0.024). This confirms the presence of endogenous sample selection bias, meaning
that unobserved household characteristics that increase the likelihood of market entry are systematically correlated with a reduced
continuous intensity of sales. By explicitly accounting for this via the Heckman structure, the model delivers unbiased, consistent
estimators that reveal the structural mechanics of pastoral decision-making.
The variable representing total asset endowment, HERD (standardized in Tropical Livestock Units), exhibits a positive and highly
significant influence across both stages of the framework. For each additional TLU accumulated by a household, the probability of
commercial market entry expands by a substantial margin, and the continuous volume of subsequent livestock sales increases by
2.4% (p <0.01). This finding provides powerful empirical support for the safety-first hypothesis and pastoral asset buffering theories.
In the highly volatile climate of Somalia, livestock herders do not engage with markets as standard capitalistic profit-maximizers;
rather, they view their animals as a vital buffer against environmental risk. Asset-poor households below the subsistence threshold
cannot afford to enter commercial channels because every live animal is essential for daily household milk production. Conversely,
wealthier households safely above the threshold possess a structural marketable surplus, enabling them to navigate market friction
and execute regular commercial transactions without threatening their long-term survival.
The physical distance to market infrastructure (DIST) displays a highly significant negative coefficient in both equations, illustrating
the powerful effect of spatial transaction costs. Because infrastructure in rural Somalia is highly degraded, each kilometer of physical
distance requires arduous overland trekking, exposing livestock to severe physical stress, weight shrinkage, and security hazards
along the trade corridors. The continuous outcome model reveals that a 10% reduction in spatial distance to a primary market node
is associated with a 6.4% expansion in continuous livestock sales intensity. This confirms that travel distance operates as an effective
price wedge, depressing producer prices and discouraging herders from bringing higher volumes of animals to market.
Access to real-time digital market information (INFO) functions as a powerful institutional catalyst, displaying high statistical
significance across both equations. In Somalia’s unique economic environment—where formal state regulatory marketing boards
are absent—the rapid diffusion of private mobile telecommunications networks has bridged severe informational gaps. Pastoralists
equipped with mobile price tracking platforms can monitor price variations across major urban nodes, allowing them to bypass
exploitative rural middle brokers (jeeble) and time their sales to coincide with peak demand periods, such as the high-value export
seasons. Crucially, off-farm income diversification (OFFINC) exhibits an asymmetrical effect: it shows a positive coefficient in the
selection stage, as non-farm earnings ease immediate cash constraints and empower herders to manage trading risks. However, in
the continuous intensity stage, off-farm income displays a significant negative coefficient. This reflects an income-smoothing
substitution effect: once a pastoral household secures stable alternative revenue streams, the urgent necessity to liquidate vulnerable
livestock assets to meet basic household consumption needs is substantially reduced.

6. Conclusions and Policy Recommendations

This doctoral dissertation has conducted a rigorous microeconomic investigation into the determinants of livestock market
participation and commercialization intensity among 400 pastoral households across contemporary Somalia. By utilizing a two-
stage Heckman selection model, the analysis successfully controlled for unobserved sample selection bias, revealing that the
transition from traditional subsistence herding to market-oriented commercial pastoralism is governed by a distinct combination of
asset endowments, institutional factors, and spatial transaction costs.
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The core conclusion of this research is that while Somali herders respond rationally to economic incentives, their capacity to integrate
into commercial markets is severely constrained by structural market failures. Pervasive transaction costs, high brokerage fees, and
substantial transport distances heavily restrict market access, leaving asset-poor households trapped in a safety-first subsistence
cycle. Conversely, private-sector digital innovations—specifically mobile-based price information dissemination and mobile money
systems—have emerged as powerful mechanisms to reduce information asymmetry and encourage market entry. Transforming the livestock
sector into a resilient engine of economic growth requires target institutional reforms that address these underlying market frictions.

Based on the empirical findings, the following actionable policy interventions are proposed:

e Decentralization of Market Infrastructure via Regional Holding Grounds: The Federal Government of Somalia, in collaboration
with international development partners, should invest in constructing a decentralized network of regional holding grounds and
animal resting stations along the primary Togdheer, Mudug, and Lower Shabelle corridors. These stations must be equipped with
permanent boreholes, veterinary checkpoints, and weighing scales to reduce animal weight shrinkage and transaction costs.

e Formalization and Regulation of Traditional Market Intermediaries: The Ministry of Livestock should introduce formal legislative
frameworks to register and regulate traditional livestock brokers (jeeble). Establishing maximum standardized commission structures and
transparent, public transactional rules will eliminate predatory pricing, protect smallholders, and foster trust within the value chain.

o Institutional Expansion of Digital Livestock Market Information Systems (LMIS): Public agencies should partner with major
telecommunications providers (such as Hormuud and Telesom) to scale up automated, voice- and SMS-based livestock market
information platforms. These platforms should broadcast multi-market price indices, weather forecasts, and demand volumes
directly to pastoralists to eliminate informational asymmetries.

e Design of Specialized Sharia-Compliant Pastoral Micro-Credit: Financial institutions should design targeted micro-credit
products, such as Murabaha or Salam contracts, structured around pastoral production cycles. Providing available credit during
the severe dry season (Jilaal) will protect vulnerable herders from being forced into distress sales of livestock at depressed prices.
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